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PART    IV. 
THE    ABDOMEN. 

CHAPTER    I. 

LIGATURE    OF   VESSELS. 

EXTEBNAIi  ILIAC.     COMMON  ILIAC.     INTEBNAL  ILIAC. 
QLUTEAL.     SCIATIC.     ABDOMINAL  AOBTA. 

LIQATUBE  OF  THE  EXTEBNAL  ILIAC  (Figs.  I,  2,  and  3). 

Indications. — Chiefly : 

I .  Some  cases  of  aneurysm  of  the  upper  part  of  the  femoral,  or  of  the 
femoral  encroaching  on  the  external  iliac  itself. — Mr.  Holmes  (R.C.S. 
Lect.,  Lancet,  1873,  vol.  i.)  shows  that  in  ilio-femoral  aneurysms  it  is 
often  very  diflScult  to  say  whether  the  aneurysm  is  or  is  not  limited  to 
the  iliac  or  femoral — i.e,,  whether  it  is  wholly  above  or  below  the  place 
where  the  deep  epigastric  and  circumflex  iliac  come  off*,  or  whether  the 
mouths  of  these  vessels  open  out  of  the  sac.  In  the  former  case  the 
aneurysm  would  be  purely  iliac  or  femoral ;  in  the  latter,  ilio-femoral. 
Thus,  ligature  of  this  vessel  is  indicated  where  pressure,  rapid  or 
gradual,  has  failed  to  command  the  circulation,  where  it  is  intolerable, 
where  it  cannot  be  made  use  of  owing  to  the  abundance  of  fat,  from 
failure  of  pulse  and  breathing  under  an  ansBsthetic,  or  from  the  height 
at  which  the  aneurysm  involves  the  external  iliac  (it  being  increasingly 
difiicult  to  apply  pressure  in  these  cases  without  dangerous  interference 
with  the  peritonaeum  and  its  contents),  where  the  patient  from  chronic 
bronchitis  is  quite  unfit  for  a  prolonged  trial  of  continuous  pressure 
under  an  anaesthetic,  or  in  cases  where  the  increase  of  the  aneurysm  is 
ver}'  rapid. 

Before  deciding  on  relinquishing  the  idea  of  pressure  for  ligature,  the 
surgeon  should  refer  to  a  paper  by  Mr.  Wheelhouse  (Clin,  Soc.  Trans., 
vol.  vii.  p.  57).     This  case  is  one  of  the  most  interesting  in  all-  surgery. 

The  patient,  a  publican,  and  syphilitic,  had  preyiouBly  been  cured  by  Mr.  Wheelhouse 
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of  a  right-sided  popliteal  aneurysm.*  by  means  of  continuous  pressure  for  eight  h 
with  a  Porter*8  femoral-compressor.  A  few  months  later  he  was  admitted  into 
Leeds  Infirmary  ^^ith  a  large  right  iliac  aneurysm,t  reaching  from  Poupart's  ligai 
to  within  two  inches  of  the  umbilicus,  and  extending  outwards  almost  to  the  spii 
the  ilium.  The  swelling,  about  the  size  of  a  small  cocoa-nut,  was  hard  and  firm  \x 
soft  above ;  it  appeared  to  be  wholly  connect^  with  the  external  iliac,  but  to  ex 
above  and  overlie  the  common  iliac.  Pressure  could  not  be  made  on  the -latter  v 
sufficient  to  stop  the  beating,  as  the  tumour  was  too  much  in  the  way,  but  it  was  ei 
controlled  by  pressure  on  the  abdominal  aorta.  The  patient  was  kept  under  the  influ 
of  ether  for  five  hours,  Lister's  tourniquet  being  very  slowly  screwed  down  just  ova 
umbilicus.  By  the  end  of  the  time  the  patient  was  black  in  both  limbs,  and  blue  m 
as  the  tourniquet.  This  had  been  slightly  relaxed  t^^ice.  No  other  unpleasant  symj 
arose  during  the  whole  time.  A  quarter  of  an  hour  was  taken  in  relaxing  the  prei 
— a  quarter  turn  of  the  handle  being  made  every  minute.  The  tumour  had  cease 
pulsate,  and  was  firm  and  hard.  Pulsation  gradually  recurred  vrith  nearly  its  old  f< 
but  was  less  "  dist«nsile,"  and  slowly  ceased  altogether,  an  excellent  recovery  b 
made.t 

In  ruptured  femoral  aneurysm  the  old  operation  (facilitated  by 
application  of  a  tourniquet  above)  would  usually  be  indicated,  but 
Southam  {Brit.  Med,  Joum.,  1883,  vol.  i.  p.  818)  has  briefly  report© 
case  in  which  he  tied  the  external  iliac  successfully  in  a  patient  wh 
femoral  aneurj'sm  suddenly  ruptured  and  became  diffuse.      The  effu 

♦  It  is  very  possible  that  the  strain  thrown  on  the  artery  above  during  the  treatn 
by  pressure  on  the  femoral  was  the  cause  of  the  aneurysm  higher  up.  The  liabilit 
patients  with  one  aneurysm  to  develop  another  may  often  baffle  the  surgeon. 
Glutton  (^Brit.  Med,  Joum,,  1880,  vol.  i.  p.  441)  records  a  case  in  which  a  fern 
aneurysm  was  cured  by  the  use  of  Esmarch*8  bandage  applied  up  to  the  tumour,  ar 
P^tit's  tourniquet  adjusted  over  the  brim  of  the  pelvis.  The  first  attempt  lasted 
hour ;  at  the  second  trial  the  bandage  was  removed  in  an  hour,  and  the  tourniquet  t 
tinned  for  nine  hours,  anaesthetics  not  being  given.  The  aneurysm  ceased  to  pul 
and  began  to  shrink,  but  stiU.  fluctuated.  Nine  days  after  leaving  the  hospital, 
patient  died  suddenly  of  an  aortic  aneurysm  rupturing  into  the  pericardium. 

t  Dr.  Diver,  of  Southsea,  has  put  on  record  a  case  in  which  the  external  iliac  was  1 
in  a  case  in  which  a  popliteal  and  an  inguinal  aneurysm  co-existed  on  the  right  a 
Gangrene  followed,  a  line  of  demarcation  forming  in  the  lower  third  of  the 
Amputation  through  the  thigh  was  performed,  and  the  patient  recovered.  A  sim 
case  of  double  aneurysm  is  reported  by  Mr.  Hilton  (^Med.-Ckir.  Trans. ^  voL  lii.  p.  3' 
A  tourniquet  was  first  applied  to  the  right  common  iliaf  for  six  hours  without  effect 
the  aneurysms.  A  second  trial  of  pressure  was  made  later  on,  with  a  toumiq 
again  on  the  common  iliac  and  one  on  the  femoral  at  the  apex  of  Scarpa*8  trian 
In  about  nine  hours  both  aneurysms  were  cured.  Chloroform  was  used  on  h 
occasions. 

i  Cases  of  Dr.  Mapother^s  and  Mr.  Holden*s,  in  which  ilio-femoral  aneurysms  11 
cured  by  pressure  on  the  common  iliac  and  the  aorta,  will  be  found  recorded  by 
Mapother  in  the  J>uh,  Med,  Pretty  March  29,  1865 ;  and  by  Mr.  Holden  in  St.  Bart 
Hotp.  Sep.,  vol.  ii.  p.  190 ;  Syd.  tSoc.  Bien.  Itetr.^  1865-6,  pp.  306,  307.  In  Dr.  Mapoth 
case,  instrumental  pressure  on  the  right  common  iliac  (about  an  inch  below  and  1: 
an  inch  to  the  right  side  of  the  umbilicus),  kept  up  for  twelve  hours  under  chlorofo: 
had  failed.  A  second  attempt,  with  a  Signorini*s  tourniquet  on  the  end  of  the  abdomi 
aorta,  and  a  Skey's  tourniquet  on  the  femoral  just  as  it  left  the  sac,  pressure  being  k* 
up  for  four  hours  and  a  half,  made  the  tumour  solid  and  pulseless.  Two  rigors  follow 
and  a  carbuncle  formed  at  the  site  of  the  first  compression.  In  Mr.  Holden's  pati< 
the  aneurysm  was  also  large,  and  double  aortic  valvular  disease  was  present.  Chlorofo 
was  given  here  continuously  for  an  hour  and  a  half,  and  then  vrith  cautious  intern 
sions,  owing  to  the  state  of  the  pulse  and  breathing,  for  the  rest  of  the  treatment,  wh: 
lasted  four  hours. 
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blood  was  quickly  absorbed,  and  there  was  never  any  tendency  to  gan- 
grene.    Complete  power  over  the  limb  was  regained. 

2.  Wounds. — A  wound  of  the  external  iliac  is  so  rare  as  to  be  almost 
unknown.*  It  has  been  frequently  tied  for  haemorrhage  from  parts 
below — e.ff,,  for  secondary  hsemorrhage  after  wounds  of  the  femoral  high 
up,  after  ligature  of  the  femoral,  and  after  amputation  at  or  near  the 
hip.     The  futility f  of  this  treatment  is  thus  shown: 

Dr.  Otis  (^Med,  and  Surg.  Hittory  of  the  ^^'aT  of  the  Rebellion^  pt.  iii.  p.  788)  gives  a 
Bummarj  of  twenty-six  cases  in  which  the  external  iliac  was  tied  for  such  cases  as  the 
ftbove.  Of  these,  twenty-three  ended  fatally,  a  mortality  of  88*4  per  cent.  The  useless- 
ness  of  trusting  to  ligature  of  the  external  iliac  in  such  cases,  instead  of  either  securing 
the  wounded  vessel  itself,  or  trusting  to  well-applied  pressure,  was  long  before  this 
insisted  on  by  Guthrie.^  This  question  is  alluded  to  again  below,  but  in  proof  of  the 
Above  statement  a  case  may  be  mentioned  here,  in  which  haemorrhage  returned  after 
ligature  of  the  external  iliac,  and  was  arrested  by  well-applied  pressure.  The  patient 
had  been  wounded,  January  15,  1865,  by  a  mini6  ball,  entering  at  the  upper  and  inner 
part  of  the  thigh,  and  emerging  near  the  knee.  The  wound  becoming  sloughy,  haemor- 
rhage occurred  (March  23  and  31),  and  the  external  iliac  was  tied.  April  21,  haemorrhage 
Tecurred  from  the  upper  gunshot  wound,  and  was  successfully  restrained  by  a  horseshoe 
tourniquet,  constantly  kept  on  for  two  weeks,  when  it  was  omitted,  without  any  sub- 
flcquent  haemorrhage.  The  wounds  were  now  healing  kindly,  when  (May  31)  dysentery 
i»t  in,  carrying  off  the  patient,  June  15,  two  and  a  half  months  after  the  operation  of 
ligature. 

3.  Elephantiasis. — Ligature  of  the  external  iliac  or  femoral  (when  the 
condition  of  the  soft  parts  admits  of  it)  has  been  extolled  by  some 
fiurgeons  in  the  treatment  of  this  affection.§  A  larger  experience  shows, 
however,  that  when  cases  thus  treated  are  watched,  the  cures  cannot  be 

*  The  only  case  with  which  I  am  acquainted  is  one  quoted  by  Mr.  Erichsen  from 
Telpeau  QNonv,  Elinu  de  Mid.  Oper.^  t.  i.  p.  175),  in  which  the  above  French  surgeon 
was  suddenly  called  upon  to  tie  the  external  iliac  for  a  knife-wound.  Though  there 
had  been  no  preliminary  dilatation  of  the  collateral  circulation  either  by  pressure  or  by 
the  presence  of  an  aneurysm,  the  result  was  successful. 

t  It  is  fair  to  state  that  Mr.  Bartleet,  of  Birmingham,  published  a  case  in  which  the 
^external  iliac  was  tied  successfully  after  secondary  haemorrhage  from  the  common 
femoral,  the  latter  having  been  tied  for  aneurysm  of  the  femoral  artery.  Previous  to 
ligature  of  the  external  iliac,  "  sponge-pressure  "  and  pressure  by  means  of  a  Martin's 
bandage  were  tried,  but  no  details  are  given.  It  is  noteworthy  that  the  catgut  ligature 
Applied  to  the  femoral  in  this  case  came  away  on  the  seventh  day  (the  first  day  of  the 
haemorrhage)  unobserved,  and  surrounding  a  small  slough  of  the  artery.  It  had  been 
tied  "  tightly." 

X  WouTids  and  Tiyuriet  of  the  Arteries j  Lects.  v.  and  vi. 

§  An  apparently  successful  case  is  reported  by  Mr.  Leonard,  of  Bristol.  Measure- 
ments are  given  nearly  three  years  after  the  opeiation,  showing  that  the  success  was 
then  maintained.  Five  years  later  the  patient  reported  that  "  his  leg  was  much  the 
:fiame"  as  at  the  last  report.  Bandaging  does  not  appear  to  have  been  made  use  of 
here.  Prof.  Buchanan  QBrit.  Med.  Journ.y  Nov.  23,  1867 ;  Syd.  Sac.  Bien.  Retr.,  1867-8, 
p.  300)  reports  a  case,  seven  months  after  the  operation,  apparently  cured  by  ligature 
of  the  external  Uiac,  after  failure  of  rest  and  methodical  compression  (this  was  before 
the  introduction  of  Martin's  bandage).  Three  months  later  it  is  candidly  stated  that 
the  disease  had  recurred  to  a  considerable  degree.  Dr.  White,  of  Harvard  University 
Qlntemat,  Eneycl.  of  Stirg.^  voL  ii.  p.  631),  quotes  Wernher  (reference  not  given)  as 
having  followed  up  thirty-two  cases ;  in  all  there  was  an  immediate  reduction  of  size, 
but  the  relief  was  permanent  in  three  only.  Dr.  Pinnock,  of  Melbourne  QLancet,  1879, 
voL  i.  p.  44),  gives  a  case  in  which  no  permanent  benefit  followed  on  ligature  of  the 
/emorai  artery. 
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relied  upon  as  permanent.  Moreover,  too  little  value  has  been  attached^ 
in  reported  cures  by  ligature  of  the  main  vessel,  to  the  thorough  rest 
and  elevated  position  entailed  by  tying  the  arter}^ 

This  operation  should,  I  think,  be  reserved  for  those  cases  (which 
will  be  very  few)  in  which  Martin's  bandages  cannot  be  applied,  owing^ 
to  cracks,  foul  ulcers,  or  burrowing  sinuses.  Here  the  ligature  may  be 
used  after  explaining  its  risks  to  the  patient,  but  only  as  a  subsidiary 
measure.  The  bandage  will  have  to  be  used  as  well  later,  and  persisted 
in,  during  the  day  at  least,  probably  for  life. 

4.  As  a  distal  operation  in  aneurysm  of  the  common  iliac. — Ligature  of 
the  external  iliac  has  been  so  unsuccessful  here  as  to  call  for  no  further 
comment. 

Surgical  Anatomy. 

Extent. — From  the  lumbo-sacral  articulation  to  a  point  just  internal 
to  the  centre  of  Poupart's  ligament.     Length — 3^  to  4  inches. 

Surface  Marking. — From  a  point  an  inch  below  and  to  the  left  of 
the  umbilicus  to  a  point  just  internal  to  the  centre  of  Poupart's- 
ligament. 

Relations: —  In  Front. 

Peritonaeum,  small  intestines. 
Iliac  fascia. 

Lymphatic  glands  and  vessels. 
Genito-crural  nerve  (genital  branch). 

Spermatic  vessels  )      Crossing  artery  near  Poupart's 

Circumflex  iliac  vein  /  ligament. 


Outer  Side. 

Inner  Side. 

Psoas  (above). 
Iliac  fascia. 

External  iliac 
artery. 

Behind. 

Iliac  fascia. 
Vein. 

Iliac  fascia. 
Vein  (above). 
Psoas  (below). 

Vas  deferens  (dippi 
from  internal  ri 
to  pelvis). 

Collateral  CiroiLlation. 

Deep  epigastric  with  Internal  mammary,  lower  in- 

tercostals,  and  lumbar. 

Deep  circumflex  iliac  „  Ilio-lumbar,  lumbar,  and  glu- 

teal. 

Gluteal  and  sciatic  „  Internal  and  external  circum- 

flex. 

Comes  nervi  ischiadici  „  Perforating   branches   of  pro- 

funda. 

Obturator  ,,  Circumflex    arteries   and   epi- 

gastric. 

Internal  pudic  „  External  pudic. 

Operation. — (i)  By  the  lower  and  more  transverse  incision  of  Sir  A, 
Cooper.  (2)  By  the  higher  and  more  vertical  incision  of  Abemethy, 
The  two  are  compared  at  p.  7.  (3)  By  the  intra-peritonaeal  method 
(p.  22). 
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(i)  Incision  of  Sir  A.  Cooper.— This  is  the  method  more  frequently 
made  use  of.  The  diet  having  been  limited,  and  the  bowels  having 
been  freely  moved  for  some  days  before  the  operation,  the  parts  shaved, 
and  the  hip  slightly*  flexed,  an  incision  is  made  4  inches  long  (4^  to  5, 
if  there  be  very  much  fat,  or  if  the  parts  are  pushed  up  by  a  contiguous 
aneurysm),  parallel  with  Poupart's  ligament,  and  nearly  an  inch  above  it, 
commencing  just  outside  the  centre  of  the  ligament  and  extending  out- 
wards and  upwards  beyond  the  anterior  superior  spine.f  The  superficial 
fascia  and  fat,  varying  in  amount,  being  divided,  and  the  superficial 
circumflex  iliac  vessels  secured,  the  external  oblique,  both  fleshy  and 
aponeurotic,  is  cut  through,  and  then  the  fleshy  fibres  of  the  internal 
oblique  and  transversalis.  This  is  done  either  by  using  the  knife  alone, 
lightly  and  carefully,  or  by  taking  up  each  layer  with  forceps,  nicking  it, 
and  slitting  it  up  on  a  director.  If  the  wound  be  sponged  carefully,}  a 
layer  of  cellular  tissue  can  usually  be  seen  between  the  muscles,  however 
thin  they  are.  Any  muscular  branches  should  be  secured  with  Spencer 
AVells's  forceps  as  soon  as  cut;  and  in  pushing  a  director  beneath  the 
muscles  as  little  damage  as  possible  should  be  done,  owing  to  the  prone- 
ness  to  cellulitis  later  on,  and  to  the  proximity,  in  a  thin  patient,  of  the 
peritonaeum.  The  fascia  transversalis,  when  exposed,  will  be  found  to 
\SLry  a  good  deal  in  thickness  and  in  the  amount  of  fat  which  it  contains. 
It  is  to  be  divided  very  carefull}',§  and  the  extra-peritoneeal  fat,  if  pre- 
sent, will  next  come  into  view.  First  one  and  then  two  fingera  being 
introduced,  the  peritonaeum  is  to  be  gentlj^  stripped  up  from  the  iliac 
fossa  towards  the  middle  line — i.e,,  upwards  and  inwards  as  far  as  the 
inner  border  of  the  psoas.  ||  In  doing  this  care  must  be  taken,  especially 
in  the  dead  body,  not  to  separate  the  iliac  fascia  and  the  vessels  from 
their  position  on  the  psoas,  not  to  tear  this  muscle,  and  not  to  lacerate 

♦  So  that  the  skin  may  not  be  too  much  relaxed  before  being  incised.  Later  on,  to 
relax  the  parts,  the  hips  may  be  more  strongly  flexed. 

t  The  incision  may  have  to  be  made  higher  than  usual,  owing  to  the  upward  extension 
of  the  aneurysm,  to  enable  the  surgeon  to  tie  either  the  upper  part  of  the  external  or  the 
common  iliac.  On  this  point  see  the  remarks  on  the  comparison  of  Cooper's  and  Aber- 
nethy's  operations,  p.  7.  Often  in  these  cases  of  upward  extension  of  the  aneurysm 
the  sac  is  found  to  involve  the  lower  part  of  the  artery,  and  to  have  overlapped  the 
upper  portion. 

J  In  some  cases  where  the  circulation  has  been  much  interfered  with  by  an  aneurysm, 
most  copious  haemorrhage,  especially  venous,  has  been  met  with  in  the  earlier  steps  of 
this  operation. 

{  Dr.  Sheen  QBrit.  Med.  Joiirn.,  1882,  voL  ii.  p.  720)  thus  Ti-rites  of  the  accident  which 
may  happen  here  :  *^  I  made  the  incision  somewhat  too  high,  and,  in  consequence,  opened 
the  peritonaeum,  which  I  mistook  for  transversalis  fascia.  Even  then  I  was  in  a  little 
doubt,  because  some  (omental)  fat  presented  itself,  which  very  much  resembled  the  fat 
seen  in  the  previous  case  (fat  around  the  vessel),  but,  in  pushing  this  up  gently,  a 
knuckle  of  bowel  came  into  view,  which  settled  the  matter."  The  wound  in  the  peri- 
tonaeum was  sewn  up  with  two  fine  carboliscd  sutures,  and  the  case  did  perfectly  wclL 

II  Great  care  is  needed  here  if  the  peritonjeum  be  adherent.  This  condition,  when 
present,  is  usuaUy  found  above.  It  is  especially  likely  in  long-standing  cases,  and 
where  the  aneurysm  has  caused  irritative  and  inflammatory  changes.  By  some  it  is  held 
that  the  transversalis  fascia  can  always  be  stripped  up  along  with  the  peritonaeum.  As 
this  fascia  is  thickened  and  attached,  close  to  Foupart's  ligament,  to  form  the  deeper 
crural  arch  and  front  of  the  femoral  sheath,  it  is  very  doubtful  if  it  can  ever  be  detached 
Bnless  it  be  divided  or  torn  through.    The  latter  is  very  easy  on  an  aged  corpse. 
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the  ptnntona?iim.  As  ?ooii  as  the  ptritoiufuni  has  been  well  raised^ 
assistant  keeps  this  and  the  upper  lip  of  tlie  wonnd  well  out  of  the  i 
by  means  i>f  l>roiiil  retmctors,  llie  siir^^eoii  then  feels  for  the  pulsalj 
of  tlie  artery  on  the  inner  borrler  of  the  psoas,  and  carefully  opens 
layer  of  fasein  which  t'ws\  the  vessel  to  the  psoas,  and  forms  a  wf 
sheath  to  it.  This  should  l>e  done  l|  inch  above  Pon part's  ligarae 
so  as  to  lie  well  above  the  origin  of  the  deep  epigastric,  which  usui 
comes  oft*  J  or  i  inch  above  IVnipart's  li^^anient,  and  the  needle  paa 
from  within  outwards,  carefiilly  avoiding  the  vein  on  the  inner  side  a 
the  genito-cniral  nerve  outside  and  in  front.     In  difficult  cases  the 


Fio.  I. 


To  show  the  mrisious  for — A,  Ligature  of  tlie  exiertial  iliac  art*?ry.  B,  Li^tiiro 
of  the  eoiiuiiou  iliac  arterj'.  C\  Lij^ature  of  tlie  commou  femoral  artery-.  D,  Stnta- 
guiat«d  iiiguitift]  hertiin.    K,  Strangulated  fem(»ml  lierDia.    (Heath.) 


ture  (of  sterilised  silk,  or  kangaroo-tail )  must  mainly  be  passed  by  tone 
but  a  free  incision,  adequate  use  of  retractors,  and  lif^dit  thrown  in  by 
lar^^e  mirror  will  usually  allow  the  sur^^enn  to  see  what  he  is  doin^»  Tl 
effect  of  tightening  the  ligature  being  satisfactory,  it  is  cut  short  at 
dropped  in,  the  divided  muscles  are  then  brought  together  with  buri* 
gut  sutures,  stifficient  drainage  provided,  ami  the  superficial  worn: 
closed.  The  parts  must  be  kept  relaxed  by  projiping  the  chest  up  shghtl 
and  flexing  the  knees  over  a  pilkiw,  Imt  too  much  fJexion  of  the  groin 
to  be  deprecated  as  causing  a  deep  sulcus  from  which  pissil^le  disi^iargt 
may  escai>e  with  diHicidty,  The  limb  is  evenly  bandaged  from  the  tot 
upwards,  raised,  and  kept  covered  in  cfitton-wooL  with  hot  bottles  plac€ 
in  the  bed.*    In  case  of  threatening  gangrene,  assistants  should  j^ei'sevei 


*  If  the  patient  be  restless^  &s  m  delirium  trcmctis,  a  long  splint  slionld  be  i^p] 
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in  a  trial  of  friction  of  the  limb  from  below  upwards.  AVhere  there 
u  a  history  of  sj^hiHs,  appropriate  remedies  should  be  given  after  the 
operation. 

(2)  IxciSiON  OF  ABERNKTtrv.— In  his  first  operation  this  snrgeon  niarle 
his  incision  in  the  line  of  the  artery  for  about  3  inches,  commencing 
nearly  4  inches  above  Poiipart's  ligament.  Later  on  he  modified  his 
incision  by  making  it  less  vertical  and  more  curved,  with  its  convexity 
downwards  and  ontwai*ds,  and  extending  between  the  following  points — 
viz.,  one  about  c  inch  internal  and  I  inch  above  the  anterior  superior 
spine  to  I  ^  inch  above  and  external  to  the  centre  of  Poupart's  ligament. 
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Ankiomy  of 
I.  Abdominal  «orta. 
8.  Sp^mifttic  veBnelfi* 

3.  Inferior  veoft  cavA. 

4.  Ureter, 

5.  ObliquuB  extern  us. 

6  Gemto-tniriil  nerve. 

7  ObliriiuiR  mtertias. 

8.  pRoati  f&M-ia. 

9.  Trans  ?er&alig. 


the  iliac  art«rieB  and  hernia. 

10.  External  cutaueoaa  nenra. 

11.  EpigEtitric  vessels. 

12.  Iliac  fastift, 

13.  Spermatic  cord. 

14.  Section  of  tran&versalifl. 
15 >  External  abdominal  ring. 

16.  Section  of  obiiqnus  interuua. 

17,  Saphenous  opening. 

t8.  Section  of  obliqaua  externuB. 


The  respective  advantages  and  disadirantages  of  the  methwls  of 
Cooper  and  Abernethy  appear  to  be  the  following;  Cooper's  is  rather  the 
easier,  interfering,  as  it  does,  with  the  peritonaeum  less  and  lower  down. 
It  is  most  suitable  to  those  cases  which  du  not  extend  far,  if  at  all,  abfive 
Pnupart's  Hgamenl.  On  the  other  liand.  where  the  extent  to  wliich 
the  anenrysm  reaches  upwards  is  not  exactly  known,  Abernethy 's 
operation,  hitting  ofl'  the  artery,  as  it  does,  higher  up,  or  some  modi- 
fication of  that  given  (p.  16)  for  ligature  of  the  common  iliac,  will  be 
found  preferable. 
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OPERATIONS  ON  THE  ABDOMEN. 


Difficulties  and  Possible  Mistakes,  i 

(l)  Too  short  ail  iiicisioii.  Here,  as  in  colotomy  and  other  dee 
operations  on  the  abdominal  wait  evm'  lajer  must  be  cut  to  the  fua 
extent  of  tlu^  Buperficial  ones.  Utherwitue  the  operator  will  be  workin; 
at  the  bottom  of  a  conieah  eonfimHl  wound.  (2)  A  wrongly  place 
incision — i.e.,  one  which,  by  going  too  neai"  the  middle  line,  opens  th 
internal  abdominal  ring,  or  which,  if  too  low,  may  come  too  near  th 
cord.  ( j)  Disturbing  tlie  planes  of  cellular  tissue  needlessly  or  roughlj 
(4)  Wounding  the  peritonaeum,  owing  to  a  hasty  incision  through  | 
tliin  abdominal  wall,  by  rough  use  of  a  director,  especially  if  the  peri 
tumeiun  is  adherent  in  the  neighbourhood  of  the  sac,  or  fused  with  tli 
transversalis  fascia.     The  peritonaeum  is  often  diiiicult  to  distinguish;  i 

Flo.  3. 


'^ 


I 

Ligature  of  the  riglit  external   iliac  artery,     i,  External  obUqu« 
a,   Fleshy  fibres  of  ititenial   oblique  and  trail ftventalis,    3,  TranuveTMiIis  JMCfUi 
4t  Peritonieimi  (drawn  up  by  tlit?  retractor),    a,  Artery.    i\  Veiu,    p^  Faoaa  muwcle. 
(Farabetif) 

is  bluish  in  aspect,  but  of  course  not  smooth,  being  covered  with  cellular 
tissue  whicli  connects  it  to  the  extra-peritonseal  fat.  (5)  Stripping  up 
the  peritouteum  roughly  and  too  far.  (6)  Dt^taehing  the  arteiy  fTOm 
the  psoas.  (7)  Lacerating  the  psoas.  (8)  Tying  or  injuring  the  vein. 
(9)  Including  the  genito-crural  nerve.  (10)  An  abnormal  position  of 
tlie  artery.  This  may  be  due  to  an  exaggeration  of  that  naturally 
tortuous  condition  of  the  artery  which  is  especially  likely  t-o  lie  met  with 
iu  patients  advanced  in  lite.  Another  unusual  cause  of  displacement 
may  be  met  with  in  extravasated  blood  when  an  aneurysm  has  givoi  way. 

Sir  W.  Fcrtfiissoii  Ijriefly  reported  (//nV.  Med.  Jmtrn.^  1S73,  vol.  i,  p.  286)  an  instance 
of  thia  kiiul,  ill  wljicli  the  »ac  gave  wny  aftvr  rei>catcd  maoipulation. 

Causes  of  Failure  and  Death.  ^1 

I.  Gaugrene. — In  some  cases,  where  the  limb  does  not  become  gan- 
grenous, the  vitality  is  very  feeble  and  requires  much  attention. 
ThuB,  in  Mr.  Riyingtou*g  case  iCUtu  S&e*  Trans.,  voL  xii,  p.  45),  loaa  of  sensation  waa 
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noticed  on  the  fourth  day,  followed  by  paralysis  of  most  of  the  muscles.  Though 
^ngrcne  did  not  appear,  and  the  patient  survived  five  and  a  half  months,  the  limb  was 
-**  on  the  verge  of  gangrene,"  as  shown  by  sores  appearing  on  the  heel  and  great  toe.* 

2.  Secondary  haemorrhage. — This  is  especially  likely  if  the  wound 
becomes  septic  and  if  catgut  is  used.  This  fatal  result  may  be  long 
-deferred. 

Thus,  in  Mr.  Rivington's  case  (loc,  supra  citJ)j  the  patient  died  of  secondary  hasmor- 
rhage  five  and  a  half  months  after  the  operation ;  the  wound  had  been  found  septic  at 
the  first  dressing ;  a  catgut  ligature  was  used. 

Early  recurrence  of  pulsation  may  be  ominous  of  secondary  hcemor- 
rhage. 

In  a  case  of  Sir  A.  Cooper,  the  haemorrhage  which  proved  fatal  a  fortnight  after  the 
operation  was  found  to  be  due  to  a  large  collateral — ^viz.,  an  abnormal  obturator  arising 
immediately  above  the  sit«  of  ligature  (Roux,  Parallele  dc  "la  Chir.  anfjlai$e  arec  la 
ChiT,  fran^aise,  i)V.,  pp.  278,  279). 

3.  Cellulitis.  Septicaemia.  Pyaemia. — Owing  to  the  number  of 
planes  of  cellular  tissue  met  with  here,  any  needless  or  rough  dis- 
turbance of  the  parts,  inadequate  drainage,  or  a  septic  condition 
5uper\'ening  are  extremely  to  be  deprecated.  The  wound  should  be 
opened  up  at  once  if  any  collection  of  fluid  is  suspected.  4.  Peritonitis. 
5.  Tetanus,  from  including  the  genito-crural  nerve.  6.  Phlebitis  and 
secondary  haemorrhage  from  injmy  to  the  external  iliac  vein.  7.  Sup- 
puration of  the  sac  with  its  attendant  dangers  of  septic  infection  and 
secondary  haemorrhage.t — ^This  accident  is  far  from  uncommon  in  cases 
of  inguinal  aneur}'sm  after  ligature.  No  pains  should  be  spared  to 
prevent  its  occurrence  by  taking  every  step  to  keep  the  wound  strictly 
aseptic  from  first  to  last,  and  thus  to  secure  early  and  sound  healing. 
Absolute  rest  should  also  be  enforced  upon  the  patient.  If  suppuration 
take  place  it  will  usually  be  within  two  months  of  the  date  of  ligature. 
The  symptoms  need  not  be  alluded  to  here  beyond  pointing  out  that 
pulsation  is  one  of  very  grave  omen.  When  it  is  evident  that  suppura- 
tion, if  not  established,  is  inevitable,  the  surgeon  should  so  arrange  his 
time  as  to  choose  a  suitable  occasion,  both  as  to  assistance  and  a  good 
light,  for  interfering.  Allowing  the  suppurating  sac  to  open  spon- 
taneously should  not  be  thought  of,  not  only  because  of  the  lisk  of 
haemorrhage,  the  want  of  preparation,  &c.,  but  because  septic  infection 
is  now  made  very  probable.  The  operative  steps  are  much  the  same  as 
in  the  old  operation  for  aneurj^sm,  for  which  the  reader  is  referred  to 
p.  27.  It  may  be  here  pointed  out  that  in  this  case  there  is  more 
-chance  of  the  haemorrhage  taking  the  form  of  a  general  oozing  from  the 
sac,  and  not  that  of  a  gush  or  spiiii  of  blood.  Moreover,  if  the  collateral 
•circulation  has  been  well  established,  there  is  also  the  probability  of  the 
sac  being  fed  by  some  additional  branch,  which,  perhaps,  entering  deep 
down,  may  be   a   cause   of  much  embarrassment.      8.  Kecurrenee  of 

♦  In  one  of  Dr.  Sheen*8  cases  already  referred  to,  four  days  after  the  operation  a  large 
patch  of  skin  on  the  outer  side  of  the  thigh  was  noticed  to  be  darkish  in  colour,  and  to 
pit  on  pressure,  though  normal  as  to  sensation.    The  case  did  quite  welL 

t  Very  occasionally  secondar}"  haemorrhage  may  take  place  to  a  slight  amount,  and 
leave  off  spontaneously.  Thus,  in  one  of  Dr.  Sheen's  cases,  five  weeks  after  the  operation 
'**  about  an  ouncc^  of  bright-red  blood  came  from  the  slight  remaining  wound,  and  a  slight 
oozing  again  after  a  few  days,  but  there  was  no.  further  hemorrhage." 
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pulsation. — ^Tliis  is  e8];)ecially  likely  to  occur  when  a  catgut  ligature  hi 
been  used  and  given  way,  owing  to  its  being  softened  by  suppuratioi 
Over-free  collateral  circulation  will  cause  recurrence  of  pulsation  quicklj 
and  melting  down  of  soft  coagulum  (this  appearing  to  be  all  that  tl 
blood  can  do  in  the  way  of  clotting)  will  bring  about  the  same  cause  t 
failure  later  on.     In  these  cases  the  following  courses  are  open  in  tl: 
matter  of  the  external  iliac — viz.,  well-adjusted  and  carefully-maintaine 
pressure,  and  the  old  operation.     Ligature  of  the  vessel  lower  down — i.e 
between  the  first  ligature  and  the  aneurysm — and  amputation  are  nc 
available  here.*     Two  other  conditions  which  may  supervene  and  prov 
troublesome  should  be  mentioned  here — viz. :  9.  Formation  of  a  ventn 
hernia. — ^This  should  be  prevented  as  far  as  possible  by  ensuring  primar 
union,  and  by  the  use  of  deep  chromic-gut  sutures  in  the  cut  musclef 
Later  on,  if  this  complication  threaten,  an   appropriate   belt  shonl 
be  worn.     10.  Coming  away  of  the  ligature  long  after  the  operatioi 
through  a   persistent  sinus  or  re-oi^ened  wound. — This    may  happei 
even  in  a  wound  kept  sweet  from  first  to  last,  if  a  silk  ligature  ha 
not  been  properly  sterilised,  or  if  one  of  too  close  texture   is   usee 
See  footnote,  p.  552,  vol.  i. 
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Indications. — Very  few : 

I .  Aneurj'-sms. — Especially  those  inguinal  aneurj'sms  which  afiect  th< 
external  iliac  in  its  upper  part,  above  the  origin  of  the  deep  epigastric 
occupying  the  iliac  fossa  and  lower  part  of  the  abdomen.  When  sucl 
aneurysms  are  progressing  steadily,  when  they  have  resisted  a  trial  o: 
pressure,  and  are  not  thought  amenable  to  the  old  operation,  ligature  03 
the  common  iliac  is  indicated. 

The  following  remarks  by  one  of  the  chief  li\dng  authorities  on 
aneurysm,  Mr.  Holmes  (R.C.S.  Lectures,  Lancet,  1873,  vol.  i.  p.  297). 
will  aid  the  surgeon  in  coming  to  a  decision  in  this  most  important 
matter : 

**  Allowing  that  an  iliac  aneurysm  is  amenable  to  all  three  methods  of  treatment— 
the  Huntcrian.  by  ligature  of  the  aorta  or  common  iliac;  the  old  operation,  by  laying 
open  the  sac  and  securing  the  artery  or  arteries  opening  into  and  out  of  it ;  and  the 
method  of  compression  applied  to  the  aorta  or  common  iliac, — I  think  no  one  could 
deny  that  the  number  of  cures  by  the  latter  methotl  bears  a  very  large  proportion  to  the 
number  of  cases  treated,  while  the  cures  by  the  Hunterian  methoil  are  very  rare,  and 
the  other  method  is  as  yet  pretty  nearly  untried. 

"  lUit  this  is  far  from  settling  the  question ;  compression,  doubtless,  often  succeeds 
but  it  also  often  fails.  It  is  not  without  its  risks.  It  usually  requires  the  prolonged 
use  of  chloroform,  and  this  cannot  always  be  borne  by  the  patient. 

*' The  question  of  applying  the  old  meihotl  in  preference  to  the  Hunterian  in  those 

*  In  one  case  QSyd,  Soc,  Bien,  Relr,^  1873-4,  p.  220),  after  ligature  of  the  external 
iliac  for  a  femoral  aneurysm  with  catgut,  and  premature  absorption  of  this  on  the  fifth 
day  (the  wound  suppurated  freely,  and  antiseptic  precautions  do  not  appear  to  have 
been  taken),  pulsation  returned,  and  the  swelling  enlarged.  The  patient  was  operated 
upon  again,  and  a  stout  carbolised  hempen  ligature  made  use  of,  one  end  being  left 
long.  Though,  owing  to  the  close  matting  of  parts,  the  peritonaeum  was  wounded  twice, 
and  intestines  and  omentum  protruded,  the  patient  recovered. 
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If 


(^PBTHf  ft  may  be,  but  which  must  sometimes  be  met  with)  in  which  pressure  has 
fftUed,  ts  one  which  Mr,  Syrac's  brilliant  operotiorm  have  put  iu  a  totally  new  light, 
An*l  I  must  say,  for  my  owii  pari^  that^  looking  at  the  awful  mortality  which  ha» 
Atteml<^d  the  ligature  of  the  eomnaou  iliae  for  aneurysm,  aud  the  uniform  fatality  of  the 
■atneoperatiou  on  the  aorta,  1  think  Mr.  Syme^s  suggestion  ought  to  be  put  to  the  teat  of 
more  rxt ended  experience,  although  the  facts  and  reasonings  which  1  have  adduced  will 
ihow  that  I  am  not  inecnsibio  to  the  risks  which  attend  the  pcHornmncc  of  the 
oiperAtion^  to  the  probability  of  secondary  liiemorrhage,  and  to  the  extensive  injury 
vhich  must  be  inflicted  upon  parts  iu  the  immediate  neighbourhood  of  important 
orir&ns/* 

3Ir.  Holmes  then,  in  proof  of  the  great  fatality  of  the  Hunterian  operatinn  on  the 
eoiumon  iliac,  quotes  the  li«t  collected  by  Dr.  Stephen  8mi!h  {Atner.  Jnnrn.  Mi*d.  Si'i,, 
Jttly  i860,  vol.  xL)t  id  which,  out  of  tifteen  ca.sos  in  which  that  vci^jeel  was  tiiul  for 
aneurysm,  only  three  can  be  reckoned  fti<  detinitely  cured. 

Mr.  Holmc«*3  btdief   that  subsequent  e^cpcncure   has  not  ^x:cn  more  favourable  is 

pported  by  a  table  of  65  ea^ies,  tabulated  by  Dr.  TackanL*  Of  tlieHe  65  cascs^  no 
fewer  than  51  died,  only  14  recovering^  giving  a  giMieral  mortahty  of  7S"46  per  cent.f 

3fr.  Holmes  goes  on  to  di«icu,ss  the  old  operation,  aud,iu  annwcr  to  the  objection  that, 

th^riifh  the  Hunterian  operation  has  been  attended  with  '* awful  mortalily*'  here,  we 

mrt'  not  mjide  more  wx*ure  Ijy  operating  on  an  artery-,  perhaps  not:  much  more  than  three 

inches  lower  down,  and  already  involved  in  disea^e^  writes:  **  1  reply  that  if  we  grant 

Jthe  artery  where  it  is  involved  iu  the  sac  to  be  healthy  enough  to  bear  the  ligature, 

my  ad  rant  ages  may  be  found  in  the  old  operation  over  tlint  of  Hunter.  .  ,  ,  First, 
\he  clot  is  removed  and  the  sac  laid  open ;  eonsuqueutly,  that  noftening  of  clot  and 
intlammatiou  of  a  closed  sac  lying  in  proximity  to  the  peri  t  omen  in,  which  is  so  surely 
fatal,  U  obviated.  Next,  the  ligature  will  probably  be  placed  on  the  external  iliac 
inilead  of  the  common,  and  thus  the  chances  of  gangrene  will  be  greatly  diminiahed, 
lAuoi  the  internal  iliac  aud  its  branches  are  left  open.  Thirdly,  the  artery  iff  tied  at  a 
point  where  most  likely  the  peritonfeum  and  viscera  have  been  pushed  away  from  it  by 
the  sac,  so  that  there  ia  less  risk  of  hurtful  interference  with  these  latter  in  the 
operation.  Ami.  lastly,  the  total  excision  of  the  tumour  precludes  any  such  Tclapse  as 
occurs  sometimes  after  the  Hunterian  operation. 

**  Against  thoHC  a<lvantages  must  he  set  ihc  uoduubtcd  risks  of  secondary  hremorrhage, 
even  In  cases  where  the  immediate  dangers  of  the  operation  have  been  surmounted. 
What  this  risk  is  wc  have  no  means  of  judging  until  our  experience  of  thia  operation 
becomes  greater;  but  I  am  under  the  imprea^inu  that  Mr.  ^yme  much  underrated  ir,  in 
consequence  of  having  operated  ehictty  upou  trtiuniatic  aneurysm/' 

Farther  on^  Mr.  Holniea  writes,  while  '"  niaiiitainiiig  that  the  oltl 
doctrine  on  which  the  s^iiperioritT  of  Hunter's  operation  is  based  is  <jitite 
true  in  general,  I  should  have  no  ol>jectioti  in  the  particular  in.stiiiice  of 
iliac  aneurysm  to  follow  Mr,  Symes  jiractice;  at  least,  initil  further 
experience  of  it  sliould  ^haw  that  it  is  wrong:  only  the  less  dangerous 
expedient  of  rapid  compression  of  the  trunk  artery  under  chloroform,  or 
gradual  compression,  with  or  without  chloroform j  should  lirst  be  tried." 


•  Traru,  Amer,  *SVry.  Jm<w*.,  vol.  i.  p.  234.  8ixty*8even  cases  are  given,  but  the  result 
li  not  stated  in  two. 

f  Clmnping  thcae  ea^es  into  classes,  after  Dr.  Smithes  oxaniple,  in  order  to  obtain 
more  Mklisfactory  deductions,  Dr.  Packard  concludes  a^i  follows  : — (i,)  Those  cases  in 
which  the  operation  waa  done  for  the  arrest  of  haemorrhage:  22  cases,  of  whieh  19  died 
mod  J  lecovenHi ;  mortality,  86-36  per  cent,  ^ii.)  Those  in  which  it  was  done  for  the 
ctirpof  aneurysm  :  35  caeee,  of  which  24  dic^l  and  9  recovered,  the  result  not  being  stated 
in  2;  mortality  in  33  c&i^e^^  7272  percent,  (iii.)  Those  cases  in  which  tumours  simu- 
lAting  Aoenryttm  led  to  its  performance :  5  ease^,  4  of  which  died  and  1  recovered 
(iv.)  Those  in  which  the  vessel  was  secured  to  prevent  haemorrhage  during  the  removal 
of  a  giorbid  growth :  5  cascM,  all  of  which  died. 
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The  same  authority,  when,  later  on,  discussing  the  value  of  pressui 
brings  out  the  following  facts.  That,  while  rapid  compression  und 
chloroform  is  a  mode  of  treatment  by  which  most  gratifying  success  h 
been  obtained  in  iliac  as  well  as  aortic  aneurj'sm,  it  exposes  the  patie 
to  serious  dangers.  Amongst  these  are  enteritis  and  peritonitis  fro 
bruising  of  small  intestine,  mesentery,  meso-colon,  and  sympatheti 
heematuria;  failure  of  pulse  and  breathing  when  the  pad  is  screw( 
down.  On  account  of  these  very  real  dangers,  which  every  dexteri 
may  not  obviate,  Mr.  Holmes  advocates  a  trial  of  gradual  compressio 
as  safer  though  less  efficient,  and  he  points  out  that  the  relations  of  tl 
common  iliac  are  less  complicated  than  those  of  the  aorta,  and  "  as  v 
get  further  to  one  side,  there  is  more  chance  for  the  intestines  to  slip  01 
of  the  way."  * 

2.  Wounds. — These  may  be  gunshot  or  bayonet  wounds,  or  knif 
stabs  of  the  vessel  itself,  or  the  internal  iliac  or  its  branches,  usually  tl 
latter.  The  haemorrhage  calling  for  ligature  seems  to  be  usual 
secondary.!  Gunshot  wounds  of  the  common  iliac  have  a  fresh  intere 
now,  owing  to  the  recent  advances  in  surgery-  in  the  treatment  of  gunsb 
wounds  of  the  abdomen. 

Dr.  S.  Smith  J  gives  two  cases  of  ligature  of  the  common  iliac  fi 
wounds : 

One  was  from  a  musket-ball  which  injured  the  vessel  itself,  passed  through  tl 
intestines,  and  lodged  in  the  sacrum.  The  operation  was  performed  by  opening  tl 
pcritomeal  cavity.  Peritonitis  soon  set  in  ;  secondary  haemorrhage  recurred  repeated! 
and  the  case  ended  fatally  on  the  fifteenth  day.  The  other  case  is  of  great  interest, ; 
the  common  and  internal  iliac  were  here  tied  for  severe  hicmorrhage  after  a  stab  in  tl 
inguinal  region.  A  large  quantity  of  blood  was  found  in  the  peritonaeal  cavity,  and  tl 
patient  died  ten  hours  after  the  operation.  At  the  necropsy  it  was  found  that  the  de< 
epigastric  was  the  wounded  vessel 

Dr.  Otis§  records  four  cases  of  ligature  of  the  common  iliac  durinj 
the  American  Civil  War : 

In  one,  a  gunshot  wound,  in  which  the  ball  entered  the  groin  and  came  out  at  tl 
buttock,  the  external  iliac  was  first  tied,  the  repeateil  hsEmorrhages  being  believed  tol 
from  the  profunda ;  but  as  the  bleeding  persistcil  and  evidently  came  from  the  sciati 
the  wound  was  prolonged  and  the  common  iliac  tied.  Both  ligatures  came  away,  an 
the  operation  wound  healed,  but  the  patient  died  about  three  months  later  of  exhaoi 
tion,  associated,  apparently,  with  necrosis  in  the  gluteal  region.  In  the  second  cai 
the  common  iliac  was  tied  for  a  gunshot  wound  believed  to  be  of  the  glut<»l  artery,  i 
which  the  haemorrhage  was  not  arrested  by  tying  the  internal  iliac.  The  haemorrhag 
recurred,  and  death  took  place  two  days  later.  The  third  case  was  one  of  diffus 
aneurysm  of  the  right  buttock  and  iliac  fossa  resulting  from  a  bayonet-stab  in  th« 


*  Mr.  Holmes  draws  attention  also  to  this  most  important  point — ».<?.,  that  rapi* 
coagulation  in  an  aneurysmal  tumour  cannot  l>e  regarded  as  in  itself  a  means  of  cur< 
but  only  as  the  commencement  of  a  process  which,  if  not  interrupted,  may  result  1: 
cure,  and  that  thus,  while  pulsation  may  diminish  soon  after  a  trial  of  compression,  i 
may  not  absolutely  cease  for  quite  a  month. 

t  It  would  naturally  be  thought  that  hemorrhage  from  a  wound  of  the  commdi 
iliac  would  be  fatal  before  a  ligature  could  be  applied.  Dr.  Otis  gives  a  case  in  whicl 
this  vessel  ^^-as  wounded  by  a  ball  entering  from  the  buttock  through  the  8acro-ilia< 
synchondrosis.     Death  took  place  from  haemorrhage  on  the  second  day. 

J  Amer,  Jounu  Med.  tSci,^  i860,  vol.  xl.  p.  17. 

§  Med.  and  Surf/,  Ilitt  of  the  War  of  the  IlebeWon,  pt.  ii.  p.  333. 
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'rogiOD*  Dcftth  took  place  four  clays  later  from  gangroriL'  of  tlic  sac.  Thn  old 
opf»Tiition  is  considered  by  Dr.  Otis  to  have  been  preferable  in  this  caao,  but  as  iht^ 
nccTOpsT  shovncd  tbat  the  anterior  trunk  of  the  internal  iliac  had  U^en  woniidcd,  within 
tbt;  fiacpo-sciatic  notch,  by  the  bayonet^  it  is  difficult  to  mo.  how  the  ea*«;  could  have 
Ummi  ipcated  saro  by  ligature  of  the  internal  \\\m.%  either  outMih^  or  within  the  peri- 
toiitsum,  and  then  by  opening  and  filling  tlic  aneurA^i^mal  sae  with  aseptic  gauze  or 
«pcMige«.  The  fourth  case  was*  one  of  aneurysmal  rarix  of  thn  femoral  vessels  from  a 
pttnrtnre»d  wound  two  inches  Mow  Foupart's  li^'amciit.  In  this  case^  owing  to  the 
impowibility  of  separating  the  periroiiFeum^  thin  wah  incised^  and  thn  common  iliac 
thu*  tecupcHl.  Peritonitis  proved  fatal  four  days  hitcr.  Hern  li^ratureof  the  artery 
lower  flown,  above  and  below  the  original  seal  of  injury,  would  have  been  Ix'tler 
ircAtment. 

3.  For  the  arrest  of  lii^morrliage  apart  from  aneurTSin. — Such  cases 
may  he  met  with  after  aiiipiitatiuii  ru^ar  the  hip,  follrAved  hy  secoitflary 
hfpmorrhage  from  the  hraiiche^  of  the  inteniul  iliac  In  wliat  k  usually 
the  posterior  flap. 

Mr.  LiBton  (Lond.  Med,  6V«r.^  April  24.  1830)  published  a  case  of  this  kind  in  which, 
ftfier  amputation  below  the  trochanter  minor  for  nceroRis  of  the  femur,  Inemorrhagc 
oecuned  from  the  stump  on  the  Bcventh  day.  As  this  could  not  be  arrealcd,  tlic 
common  iliac  was  tied,  but  the  patient  died  twenty-four  boura  later. 

Dr.  Packard  (loc\  itttpm  cU.,  footnote,  p.  10)  treated  a  somewhat 
similar  case  in  the  same  way,  siK-cessfully. 

This  cww  IB  especially  interesting,  as  the  hicmorrhage  occurred  from  branches  of 
the  intonial  iliac  after  a  Funieaux  Jordan's  amputatioiK  a  method  which  has  lately 
crvvav  largely  into  vo^e,  and  which  wouM  usually  Vm?  expected  to  do  away  with 
tlic  ftbore  risk.*  Hiemorrhage  occurred  from  the  stump  on  the  sixth  day^  and.  as 
l^rcBStire  failed^  the  common  iliac  wa.^  tied.     The  patient  ultimately  did  well. 

It  will  not,  it  is  hoped,  seem  a  hat<ly  criticism  on  the  above  if  I  say 

that  in  future  cases  opening  up  tlie  flaps  and  phiggin^*-  with  aseptic 

kgauze,   or  the  application,  for  some  day?^,  of  Spencer  We]ls*s  forcef)S, 

(aided  by  even  pressure  on   the  tlaps  and  pressure  on  tlte  common  or 

lexternal  iliac,  wouUl  l)e  preferable  to  sulnnitting  the  patient  here  to  the 

«evei*e  and  risky  operation  of  ligature  of  the  common  ihac. 

4.  For  pulsating  tumour?  simiilating  aneurysm. — As  these  growths 
from  the  iHac  fossa  and  the  walls  of  the  pelvis  have  been  fcmnd  to  he 
malignant,  it  is  of  the  utmost  importance  to  form  a  correct  diagnosis  in 
these  cases,  and  thus  save  a  p^vtient  who  has  a  certainly  fatal  disorder 
Ironi  being  submitted  to  an  operation  \\'hich  is  most  dangerous,  and 
almost  certain  to  be  useless.!  As  mistakes  have,  however,  been  made 
in  these  cases  by  excellent  surgeons^  the  chief  points  of  diagnosis,  as 


♦  In  Dr.  Packani's  ca*c  the  Furncaux  Jordan'**  amputation  was  performed  probably 
higher  up  than  u^ual*  owing  to  oBteo-myelitis,  after  a  previous  amputation  for  gro^ih^ 
At  alx>ut  the  midilio  of  the  thigh, 

t  lu  Guthrie'M  case,  a  pulsating  lumour  in  the  n^fht  buttock^  the  size  of  an  adult 
h«ft<i,  diminished  by  one-half  in  a  month.  Two  months  later  it  again  enlarged,  and 
the  patient  dying  eight  months  after  the  operation,  an  immense  encepbaloid  tumour 
will  found  occupying  the  right  iliac  region. 

X  JEl^..  Guthrie  {Loud,  Med,  Gaz,,  vol.  ii.  1834);  Stanley  (^Med^-Chir,  Trmi^,,  voL 
aninii,) ;  Moore  (iAr</.,  vol,  xxxv.). 
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given  by  Mr.  Holmes,*  maybe  brit4h^  mentioned  here:  (l)  Tlie  bniit 
is  usually  less  well  markefl ;  (2)  the  pulsation  is  less  heaving  and  less 
expansile;  (3)  the  condition  of  the  bone  witli  which  the  swelling  is 
conneeted  ;  thns  a  j^late  of  bone  may  be  found  in  the  supposed  aneu- 
rysmal sae :  the  supposed  aneurysm  may  be  fouiul  bofh  ou  the  gluteal 
and  the  iliac  aspects  of  the  pelvis,  the  bone  bein^^  expanded  by  the 
growth.  (4)  Cancerous  cachexia  may  be  present,  and  perhaps  secondary 
growths  as  well 

5.  For  haemorrhage,  not  the  result  of  a  wound. — Ligature  of  th©l 
eomnion  iliac  lias  been  employed  in  some  cases  <if  this  nature,  usually 
secondary  hipmorrhaj^re  after  ligature  of  the  external  iliac,  the  gluteal 
and  sciatic,  or  after  rupture  of  the  external  iliac.  Ligature  of  the  main 
trunk  has  been  so  fatal  here  tliat  it  should  be  abandoned;  carefully 
applied  pressure^  aided  by  plugging  with  aseptic  gauze,  or  the  old 
operation »  being  certainly  preferable, 

iln  Morrftiit  EakcT  has  put  un  record  t  a  eatse  of  great  intLTCst  in  diagTiosis,  iti  wbitih 
ail  (it>S("CSB  from  isacro-iJiac  disease  ulct^raled  into  branches  of  the  internal  iliac  artery, 
and  when  opened  gave  risc^  to  hnjtnorrhago  calling  for  ligature  of  the  common  iliac 
A  gardeiierj  aged  ijjhad  felt  pain  a  month  previously  while  digging.  A  tense,  elasticj 
swelling,  distinctly  fluctuatini^,  and  acutely  tender,  occupied  all  the  right  buttock.  It 
was  opened,  and  a  small  stream  of  apparently  arterial  blood  escaped  without  jets.  On 
further  exploration  the  finger  entered  a  large  cavity  l>etwecn  the  iliac  bone  and  the 
glutei.  The  iliae  fossa  was  full  and  tense,  and  on  examination  per  rectum  a  swelling 
was  fouml  in  the  right  ischio-reetal  fossa.  On  enlarging  the  gluteal  wound  a  steady 
^treum  of  arterial  blood  weUed  up  through  the  great  sacro-sciatic  foramen.  This  wai  | 
firmly  plugged*  and  the  common  iliac  tied.  On  removing  the  plug  some  bleeding  still 
occurred^  but  was  easily  arrested.  The  gluteal  wound  became  offensive,  and  this  region, 
together  with  the  upper  part  of  the  thigh,  became  gangrenous,  the  leg  and  foot  remain- 
ing unatfecied.     Tin'  parient  died  forty  hourn  after  the  operation. 

At  the  n&croi>sy  the  sacro-iliae  joint  was  ojjen,  with  surrounding  caries.  The  remains 
of  a  large  abscess  were  found,,  involving  the  branches  of  the  internal  iliac  There  was 
no  trace  of  aneurysm. 

6.  Preparatoiy  to  the  removal  of  caries  of  pelvis. — Where,  after 
amputation  at  the  hip-joint,  pelvic  caries  persrsts,  leading  steadily  to 
larclaeeous  disea.se,  I  think  an  attempt  shoidd  be  made  to  remove  all 
of  the  innominate  bone  which  is  diseased.  Hueh  profuse  oozing  follows 
that  the  common  iliac  should  first  be  tied, 

I  adopted  this  course  in  a  boy  aged  g,  eleven  years  ago.  The  common  iliac  wslb  most 
easily  tied  by  the  free  anterior  abdominal  incision  given  below,  and  the  pubic  part  of 
the  bone  removed  the  same  day,  A  little  later  I  removed  the  ischium  and  the  aectabu* 
lar  portion  of  the  ilium,  leaving  the  upper  half.  Bronchitis  (incrcasedj  I  fe^ir,  by  the 
ether  given  at  the  second  operation)  earned  off  the  child  three  weeks  after  ligature  of 
the  common  iliac.  The  bleeding  was  slight  and  easily  arrested,  the  chief  difficulty  met 
with  here  being  the  detachment  of  the  soft  parts  in  the  neighliriurhoofl  of  the  pubes, 
tuber  ischii,  and  saero-iliac  joint,  Tlic  thickening  of  the  j)elvie  faseia^  present  in  these 
advanced  cases,  shuts  off  the  contents  of  the  pelvis. 

Surgical  Anatomy. — The  fonimou  iliacs,  comin|j^  off  on  the  left  side 
of  the  fourth   lumbar   veitebra,   incline    downwards   and   mitwards   to 


♦  Sf/icf,  nf  SuTff.y  voh  iii.  pp.  44,  145.     The  reader  should  also  consult  Mr.  Holmes*9 
article,  "On  PulKUting  Tumours  which  are  not  Atieurysmal.  and  on  Aneurysms  which 

\  not  PulsaliiJg  Tumours''  (St.  Gatrfiv'*  Hotp.  Itep.,  yoL  vii,). 
f  f  SU  liariM,  Jimp,  Jltp,^  vol,  viii.  p.  120. 
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divide,  opposite  to  the  lumbo-sacral  intervertebral  disc,  into  the  internal 
and  external  iliacs.  The  right  is  rather  the  longer  and  more  oblique 
of  the  two.  Their  length  is  usually  an  inch  and  a  half.  Their  branches 
are  few  and  small — viz.,  to  the  ureter,  psoas  muscles,  glands,  &c.  The 
iliacs  become  increasingly  tortuous  with  age :  a  point  of  importance  in 
tying  the  vessel  on  an  aged  corpse. 

Line. — One  drawTi  from  a  point  i  ^  inch  below  and  a  little  to  the  left 
of  the  umbilicus  to  the  centre  of  Poupart's  ligament,  the  line  curving 
a  little  outwards,  will  represent  the  course  of  the  artery  with  sufficient 
accuracy. 

Guide. — The  above  line  is  the  only  surface  guide:  more  deeply  the 
lumbo-sacral  articulation  and  the  psoas  muscles  are  useful  guides, 
especially  in  a  thin  subject.* 

Eelations: —  In  Front. 

Peritonaeum ;  small  intestine ;  caecum  and 

appendix,  sometimes. 
Ureter. 
Sympathetic. 

Outside. 
Psoas. 
Vena  cava. 
Bight  common 
iliac  vein. 

Behind. 


Right  common 
iliac  artery. 


Inside. 
Left  common  iliac  vein. 


Bight  and  left  common  iliac  veins. 


Outside. 
Psoas. 


In  Front. 
Peritonaeum ;  small  intestine. 
Sympathetic. 
Ureter. 
Superior  haemorrhoidal  artery. 

Left  common 
iliac  artery. 


Behind. 
Left  common  iliac  vein. 
Collateral  CirciLlation. — The  chief  vessels  are : 
Above. 


Below. 


Internal  mammary  and 

lower  intercostals 
Lumbar 


with 


Deep  epigastric. 

Ilio-lumbar  and  circumflex 
iliac. 

Lateral  sacral. 

Inferior  and  middle  haemor- 
rhoidal. 

In  addition,  the  pubic  arteries  anastomose  behind  the  symphysis. 

*  Attention  has  been  drawn  to  the  need  of  employing  touchi  as  well  as  sight,  in  the 
ligature  of  these  large  tranks  (p.  6). 


Middle  sacral 
Superior  haemorrhoidal 


i6 


OPEUATIOXS  OX  Tin:  ABDUMEN. 


Operations  (Figs.  4  and  5). — The  common  iliac  may  be  tied  by  c 
lioTis  based  upon  one  of  three  incisions:  (1)  An  anterior  abdominal, 
wliicli  tlie  vessel  is  aj>proa€lipd  moiv  direiily  from  the  front;  I 
inci^iinn  ba.sed  iij>on  tl^ose  for  tying  the  external  iliac,  and  made  ua 
by  Dn  Moft,  of  Xexv  York,  who  first  tied  tiiis  vessel  for  anemysiB 
1827.  (2)  A  posterior  abdominal,  or  hnn  incision,  by  which  the  vei 
is  reacheil  from  behind  :  a  method  made  use  of  by  Sir  P.  Cmmpton. 
Dubliji,  in    1828,  and  In'  Mr,  Stanley,  at  St.  Bartholomew's,  in    t8 

<^'P'  5)-      .  .   '         .  .         "  .      ' 

(l)  Anterior  Ahtfominnl  hicismi. — Tlie  prejjaratory  treatment  is  In 

the  same  as  that  for  tlie  externa!  iliac.     The  parts  being  shaverl  a 

cleansed,  a  (*m'ved  incision,  5  to  8  inches  long,  acx^onling  to  the  amou 

of  fat,  the  development  of  the  body,  and  the  size  of  the  aneurysm, 

made,  commencing  just  outside  the  centre  of  Pon part's  ligament  a 

1^  inch  above  it,  then  carried  outwards,  reaching  t^iwards  the  crest 

the  ihum,  then  upwards  towards  tlie  rilis.  and  finally  curving  inwar 

towards  the  undjilicns,  till   sufficienllv  free  to  admit  of  the  necessa 


Fu».  4- 


=>^' 


Li^jatiire  of  the   left  iv>mnnjii    iliat"   artery.     Tlie  peritoun?tim  has  been    drmwii 
upuardH  Rud  inv%*ftrd«,  and  the  Li  furcation  of  the  common  iliac  artery  e^tpoaed.  - 
{Compare  Fig.  i|  B,  and  Fi^'.  2.)     (Heath.)  J 

uiaTu^pulations  for  reaeluug  the  artery.  The  thi-ee  alHlomina!  mnsele 
are  cut  through,  either  on  a  director,  or  with  iMirefnl  light  sweeps  c 
the  knife,  till  the  fascia  transversalis  is  reached;  any  vessels  wliid 
bleed  being  at  once  secured  with  Spencer  Wells's  forceps.  The  fasci 
transversal  is,  which  may  generally  lie  known  from  the  peritonteum  b^ 
the  layer  of  extra- jx^'itnnaml  fat  which  usually  intervenes  between  th 
two,  is  then  picked  up  and  divided  on  a  director,  at  the  lower  part  of  th 
wound  where  it  is  best  marked.*  Adoption  of  the  Trendeleid^erg  posi 
tion  will  facilitate  the  remaining  steps.  Tlie  peritona?um  is  next  raise* 
ujiwards  and  inwards,  fh'st  one  finger,  and  then  more,  being  insinnat'e< 
towards  the  middle  line  until  the  psoas  is  reached.  On  the  inner  sid< 
of  this  mosck^  the  artery  Avill  be  found,  the  external  iliac  being  tracec 
up  if  needfuk      In  order  to  aid  the  surgeon  in  the  difficulties  wliicl 


»  Dn  I.iiidell  (Interfi,  KnryrL  i\f  t^ur^,,  vol,  iii,  p,  312)  recommends  that  the  scparo 
tion  o£  this  fascia  from  the  peritonmiim  should  he  bt*gtiii  at  the  npper  part  of  tin 
wonnd,  where  the  adhesion  is  glightest. 
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mxe  now  met  with,  owing  to  tlie  aHery  lying  at  the  bottom  of  a  very 
dtep  wound,  the  abdominal  walls  should  be  relaxed  by  bending  up 
the  thighs,  the  wound  sponged  thoroughly  dry,  and  light  thrown  in 
by  a  reflector  or  electric  lamp.  Care  will,  of  course^  have  been  taken 
to  divide  eveiy  layer  from  end  to  end  et|ualh%  and  thus  to  avoid  a 
conical  type  of  wound.  The  position  of  the  vessel  having  been  made 
out,  it  is  to  be  cleaned  with  a  director,  es]*ecial  care  being  t^iken  on 
the  right  side,  as  here  both  the  common  iliac  veins  lie  behind  the 
artery.     The  needle  should  be  passed  from  within  outwards. 

(2)  Posterior    Incision,  paribj    in   Ahdometi,  partltj    in   Loin.  —  Tliis 

Pio.  5. 


L 


LIgliure  of  commou  iliac  by  a  posterior  inci>tiou.    This  would  also  be 
available  for  the  abdominal  aorU.     (Bryant.) 

Operation  will  be  best  given  in  the  words  of  Sir  P.  Crampton,*  who 
first  introduced  it: 

•*Tbe  flrat  inciaionf  commenced  at  the  atiterior  extremity  of  the  laat  fa]s«2  iih» 
prooeoding  directly  dowirwardB  10  the  ilfura;  it  followed  the  line  of  thu  crista  iUI| 
keeping  m  very  little  within  ita  inner  margiti,  until  it  terminated  at  the  superior 
»nt4*rior  spinous  prooesa  of  that  bone;  the  ineision  wa*  therefore  ehieflr  eurvilincar* 
the  conca%ily  looking  towards  the  naveL  The  abdominal  muBcleH  wer*3  then  dividetl 
lo  the  extent  of  about  an  inch,  close  to  the  superior  anterior  mpinous  proeess.  down  Ui 
the  pcntonsQum;  iuto  this  woand  the  fort?linger  of  the  left  hand  was  introdueed,  and 
pttiscil  slowly  and  cautiously  along  the  line  of  the  crista  iiii»  separating  the  peri- 
lomcnm  from  the  fascia  iliaca.  A  probe-pointed  bijitoury  was  now  passed  along  the 
finger  to  ita  extremity,  and  by  raising  the  heel  of  the  knife,  while  its  point  rested 
firmly  at  the  end  of  the  finger  as  on  a  fulcrum,  the  abdominal  mujiclcs  were  separated 
from  their  attachments  to  the  crista  ilii  by  a  single  atroke.  By  repeating  this 
manoenvre  the  wound  was  prolonged  until  suiHcient  room  was  obtained  to  pass  down 
the  hand  between  the  peritomuum  and  the  faaeia  iliaca.  Detaching  the  very  »Hght 
connect ioud  which  thetse  parts  have  with  each  other,  I  was  able  to  raise  up  the  peri- 
loiueal  »ac,  with  its  contained  intestines,  on  the  palm  of  my  hand  from  the  psoas 
OMignQfl  and  iliacus  internus  muacles,  and  thns  obtain  a  distinct   view  of  all   the 


•  Med.- Chit.  Tffinjf.,  voL  xvi.  p.  161* 

t  The  patient  y^^^"^'^  ^i  conrse^  be  rolled  over  on  to  the  sound  side, 
VOL.   IL  2 
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important  parts  beneath ;    and  assuredly  a  more    striking  view   has  seldom 
presented  to  the  eye  of  the  surgeon.    The  parts  were  unobscured  by  a  single  di 
blood :  there  lay  the  great  iliac  artery,  nearly  as  large  as  my  finger,  beating  aw: 
at  the  rate  of  120  in  a  minute,  its  yellowish-white  coat  contrasting  strongly  wit! 
dark  blue  of  the  iliac  vein  which  lay  beside  it,  and  seemed  nearly  double  its 
the  ureter  in  its  course  to  the  bladder  lay  like  a  white  tape  across  the  artery 
in  the  process  of  separating  the  peritonaeum  it  ^-as  raised  from  it  with  that  memb 
to  which  it  remained  attached.    The  fulness  of  the  iliac  vein  seemed  to  vary 
time  to  time,  now  appearing  to  rise  above  the  level  of  the  artery,  and  now  to  sn 
below  it.     Nothing  could  be  more  easy  than  to  pass  a  ligature  round  an  arte 
situated.    The  forefinger  of  the  left  hand  was  passed  under  the  artery,  which, 
a  little  management,  was  easily  separated  from  the  vein;  and  on  the  finger  (y 
served  as  a  guide)  a  common  eyed  probe,  furnished  with  a  ligature  of  moiBl 
catgut,  was  passed  under  the  vessel.     A  surgeon*s  knot  was  made  in  the  ligi 
and  the  noose  gradually  closed,  until  Mr.  Colles,  who  held  his  hand  pressed  npoi 
tumour,  announced  that  all  pulsation  had  ceased.    A  second  knot  was  then  x 
and  one  end  of  the  ligature  cut  oflf  short."     Unfortunately,  the  catgut  of  that 
became  quickly  dissolved,  pulsation  returned  in  the  tumour  within  fifty  hours  a. 
operation,  and  on  the  tenth  day  profuse  secondary  haemorrhage  took  place,  c 
following  immediately. 

Comparison  of  the  Two  Methods. — Sir  P.  Crampton  thus  sp 
of  his  own  and  Dr.  Mott's  operation :    "  The  operation  of  tying 
common   iliac  arterj^  is  not  only  a  feasible  but  (when  performec 
the  manner  described  in  this  paper)  an  exceedingly  easy  operat 
The  difficulties  which  Dr.  Mott  encountered,  and  which  prolonged 
operation  to  nearly  an  hour,*  are  clearly  referable  to  the  circumstc 
of  his  incision  having  been  made  too  low.      This,  in  the  first  pi 
brought  him  in  contact  with  the  aneur}^smal  tumour,  from  which 
was  obliged,  with  great  labour  and  considerable  risk,  to  detach 
peritonaeum ;  then  he  had  the  whole  mass  of  the  tumour  between  \ 
and  the  artery  which  he  was  to  tie ;  and,  lastly,  he  had  the  intesti 
pressing  do^^^l  upon  him  and  producing  such  a  complication  of  d 
culties  as  I  believe  few  men  but  himself  could  have  encountered  ¥ 
success." 

Mr.  Skey  (Operative  Surgery,  p.  294)  preferred  the  posterior  incii 
for  these  reasons  :  (i)  It  is  a  part  less  liable  to  consequent  inflammati 
(2)  The  requisite  separation  of  the  peritonaeum  is  less  extensive.  (3)  ' 
artery  is  brought  better  into  view,  the  act  of  passing  the  needle  roi 
it  being  made  visible  to  observers  around.  (4)  The  line  of  the  vesae 
sufficiently  exposed  to  enable  the  operator  to  select  his  site  of  ligatt 
to  carry  it  either  higher  or  lower,  or  even,  if  necessary,  to  separate 
peritonaeum  from  the  aorta  itself,  and  to  pass  a  ligature  around  t 
vessel  at  a  sufficient  distance  from  its  bifurcation.  (5)  The  format 
of  a  ventral  hernia  is  not  likely  to  occur. 

To  the  above  Mr.  Skey  might  have  added  that  the  posterior  incis: 
gives  far  better  drainage  to  the  wound. 

The  difOLculties  of  the  operation  and  the  causes  of  ilAilure  a 
of  death  are  much  the  same  as  those  already  given  in  the  account 
ligature  of  the  external  iliac  (pp.  8-10). 

(3)  Intrd-periionceal  Method, — See  page  22. 

*  Sir  P.  Grampton*8  operation  was  completed  in  twenty-two  minntei. 
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Indications. — ^  ery  few  and  rare. 

i.  In  some  ijases  of  gluteal  and  sciatic?  anenryBms. — -Mr,  Holmes  in 
the  course  of  those  lectures  from  wliieli  I  have  already  quoted,  lays  down 
conclusions  which  will  very  greatly  help  the  surgeon  in  deciding  what 
form  of  treatment  is  best  suited  to  these  aneurysmei.  They  are  quoted 
below  under  the  heading  of  Ligature  of  the  Ghiteal  Artery  (p.  25). 

ii.  Haemorrhage. — This  is  most  frequently  met  with  in  military 
surger}'  after  gunshot  wounds  of  the  vessel  itself,  but  more  often  of 
one  or  more  of  its  branches  within  the  ]>elvis,  the  lall  entering  usually 
from  the  front  through  the  inguinal  region  or  behind  through  the 
sacmm. 

Four  guch  cases  are  given  by  Dr.  OtU,*  all  being  fatal  Two  cases,  in  which  this  artery 
was  tied  for  wotintis  of  the  sciatic  and  gluteal  respectively,  are  gi'ven  by  the  above  writer 
(P-  332)  J  both  were  fatal  from  hajiiiorrhage. 

Dr.  Liddelljt  who,  as  U.S.A*  Medical  Inspector,  saw  much  of  military 
surgery,  gives  the  following  advice  in  cases  of  punctured  wounds  of  this 
artery  or  its  branches  :  ''  The  wound  should  l>e  explored  by  introducing 
the  finger  into  it  for  the  purpose  of  locating  bv  touch  the  precise  point 
whence  the  blood  issues  by  jets  into  the  wound.  If  the  punctured 
arterj'  is  found  to  be  external  to  tlie  pelvis,  the  lileeding  point  should 
be  laid  bare  by  enlarging  anrl  cleansing  the  wouud!>  and  the  vessel 
secured  by  ligatures  placed  on  each  side  of  the  aperture.  But  if  it  be 
§hown,  by  the  occurrence  of  intra-pelvic  extravasation  of  blood,  or  by 
tilher  signs,  that  the  internal  iliac  artery,  or  some  branch  thereof,  is 
wounded  within  the  pelvis,  it  \vi\\  be  impossible  to  reach  and  tie  the 
punctured  arter\%  in  the  wound.  Under  these  circumstances  it  some- 
times becomes  veiy  difficult  to  decide  what  plan  of  treatment  should  be 
adopted.  .  ,  .  One  thing/'  T)\\  Liddell  goes  on  to  say,  '*  otight  never  to 
be  done,  that  is,  trusting  to  the  use  of  iron  perch loride  or  persulpliate4 
Tlie  first  thing  to  be  tried,  in  most  cases,  is  compression.  It  should  be 
applied  t-o  the  common  iliac  artery,  and,  at  the  same  time,  to  the  wound 
itself,  if  possible,  with  a  view  to  obtain  coagulation  of  the  blood  in.  and 
obliteration  of,  the  wounded  arteiy.  The  very  desperateness  of  these 
cases  makes  it  all  the  more  necessary  to  use  the  compression  faithfully, 
intelligently,  and  persistently,  otherwise  a  traumatic  aneurysm  will 
form/'     Nowadays,  laparotom}^  will  very  likely  be  resorted  to  (p.  22). 

iii.  To  bnng  about  atrophy  of  the  enlarged  senile  prostate. 

Dr.  Bier,  first  assistant  to  Prof,  von  Esmarch,  of  Kiel,  was  the  first 
to  tie  the  internal  iliacs  for  the  above  purpose  (Wim.  Klin.  Wock,, 
Nq.  32.  Aug.  10,  1893). 

He  did  this  in  three  cases,  in  one  intra'peritoiiiually.  and  iti  two  extra-pLTitonieaUy. 
The  Utter  two  made  good  rceo verier.  In  the  first  case  the  way  in  which  the  anaiBthetio 
wft«  taken  ciiiLBe4  so  much  trouble  Ihat,  Trent  Ic  Ion  be  rj^*»  poBit  ion  failingj  it  vrtLs  found 
ticodftil  to  withdraw  a  large  part  of  the  Hmall  intestine,  in  order  to  reach  the  arteriee. 
Hum  patient  died  of  septic  peritonitis  on  the  third  day. 

♦  Med.  and  Surfj.  Ilutflry  ofiJte  War  of  t ft t  Ih'MIlith^  pt.  ii.  p.  331. 
t  Intrrn*  Eneyel.  o/Snrff,^  vol.  iii.  p.  125. 
J  See  the  reniarki^,  vol.  i.  p.  578. 
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Dr.  W.  Meyer  (Ann.  of  Surg.,  July  1894)  publishes  a  case  treated  bj 
Bier's  method. 

The  patient  was  55,  and  very  stout.    For  six  months  he  had  been  unable  to  pass  an] 
urine,  having  to  rely  on  a  catheter  altogether.    The  prostate  was  generally  enlarged 
its  upper  border  could  only  just  be  reached  per  rectum.    The  extra-peritonseal  methoc 
was  adopted.    The  left  art«ry  was  taken  first.    An  incision,  slightly  concave  inwards 
and  five  inches  long,  was  made  parallel  with  the  upper  third  of  Poupart*8  ligament  anc 
running  up  towards  the  tip  of  the  eleventh  rib.    The  common  and  internal  iliacs  wen 
reached  without  much  trouble.    The  artery  was  tied  with  catgut,  but  the  vessel  having 
been  punctured  when  the  sheath  was  divided,  two  ligatures  were  applied  on  either  sidi 
of  the  puncture,  and  the  artery  was  divided  between  them.    The  ligature  on  the  proxima 
end  slipped  off,  and  further  attempts  to  place  a  ligature  proving  futile,  a  long  pair  oj 
artery  forceps  was  placed  on  each  divided  end,  and  left  in  fify,  being  carefully  packed 
around  with  gauze.    The  right  internal  iliac  was  then  tied  with  a  double  catgut  ligature 
but  the  vessel  was  not  divided.    The  two  forceps  were  removed  on  the  fifth  day,  nc 
haemorrhage  following.    On  the  twelfth  day  arterial  hamorrhage  took  place  from  th< 
track  of  the  forceps  on  the  left  side.    On  opening  up  the  wound  it  was  found  that  the 
bleeding  came  from  an  opening  in  the  external  iliac,  due  to  the  pressure  of  the  f orcepf 
where  it  crossed  this  vessel.    Pressure  being  made  on  the  common  iliac,  the  external  wa* 
tied  above  and  below  the  perforation,  and  then  the  common  iliac  was  tied  also,  silk  being 
used  on  this  occasion.    Partial  gangrene  of  the  foot  followed,  necessitating  an  irregulai 
amputation  of  its  anterior  part.    The  influence  of  tying  both  internal  iliacs  in  the 
enlarged  prostate  in  this  interesting  case  was  as  follows :  Twelve  hours  after  the  opera- 
tion the  patient  began  to  pass  his  water  (twenty  ounces)  in  a  fine  stream  for  the  first  time 
for  six  months.    This  improvement  slowly  increased,  though  it  was  evident  that  there 
was  marked  atony  of  the  bladder.    The  patient  gained  suflicicnt  power  to  hold  his  wat^ 
two,  or  even  three  or  four,  hours,  and  then  to  pass  ten  or  twelve  ounces  in  a  forcible 
stream.    The  residual  urine  remained  considerable,  ten  ounces  or  more.    The  prostate 
became  almost  normal  in  size,  and  the  length  of  the  urethra  became  reduced  from  23J 
to  21^  cm.,  the  length  of  a  normal  urethra  being  21  cm. 

Dr.  Meyer  also  operated  according  to  this  plan  on  a  man,  aged  63,  with  retention 
due  to  hypertrophy  of  the  prostate.  A  single  silk  ligature  was  easily  placed  around 
each  artery  within  its  sheath,  and  tied.  The  wound  healed  without  reaction.  The 
patient  voided  his  urine  in  a  fine  forcible  stream  several  times  during  the  night 
after  the  operation.  Retention  did  not  again  set  in.  On  the  fifth  day  after  th& 
operation  the  temperature  became  subnormal  without  apparent  cause,  and  the  patient 
died  comatose  three  days  later.  Only  a  very  limited  necropsy  was  permitted,  and  there- 
is  no  account  of  the  state  of  the  kidneys. 

We  have  seen  that  the  two  cases  in  which  Dr.  Bier  operated  by  the  extra-peritonseal 
method  recovered.  Neither,  before  the  operation,  had  been  able  to  pass  a  drop  of  urine* 
Spontaneous  power  returned  in  each  case,  and  improved  progressively,  one  of  the  patients- 
stating,  four  months  later,  that  he  could  micturate  as  well  as  ever  before. 

iv.  In  some  cases  of  vascular  pelvic  sarcoma,  and  inoperable  uterine 
tumours  (Baudet  and  Kendirdjy,  Gaz.  des  Hopitavx,  April  i,  1899). 

V.  Also  as  a  prophylactic  against  haemorrhage  in  the  course  of  certain 
pelvic  operations,  such  as  abdominal  panhysterectomy,  and  in  abdomino- 
perinseal  excision  of  the  cancerous  rectum  (Baudet  and  Kendirdjy,  loc. 
supra  cit). 

Surgical  Anatomy. — A  short  trunk,  about  an  inch  and  a  half  long^ 
of  large  size,  the  internal  iliac,  given  off  opposite  to  the  lumbo-sacral 
intervertebral  disc,  dips  downwards  and  backwards  as  far  as  the  upper 
part  of  the  sacro-sciatic  notch,  where  it  gives  off  its  anterior  and  pos- 
terior trunks,  a  ligamentous  cord  also  coming  off  from  the  bifui'cation : 
this  cord,  the  remains  of  the  obliterated  hypogastric  artery,  usually 
remains  pervious  as  far  as  tlie  bladder,  as  one  of  the  vesical  arteries. 


LIGATURE  OF  THE  INTERNAL  ILIAC. 


LiXE. — No  distinct  line  or  guide  can  be  given  for  this  vessel  owing  to 
its  at  once  clipping  into  the  pelvis,  bat  it  will  be  worth  while  to 
remember  that  a  line  drawn  with  a  slight  cun-e  outwards  from  a  point 
about  an  inch  below  and  a  little  to  the  left  of  the  nmbilicns,  to  the 
centre  of  Poupart's  ligament,  gives  sufficiently  accurately  the  line  of  the 
common  and  external  iliac  arteries :  the  internal  is  given  off  about  two 
inches  from  the  commencement  of  this  line.* 


Relations  ; — 


OUTSIDE, 

Bight  internal  iliac  vein. 
Obturator  nerve. 


In  Front* 
Ureter. 
Peritonaeum, 
Rectum  (left  side). 

Internal  iliac. 

Behind. 
Internal  iliac  vein. 
Sacro-iliac  synchondrasia, 
Lumlx>-sacral  cord. 


Inside* 
Pyriformis. 
Sacral  nerves. 


Collateral  Circulation. 
Sciatic 

Htpmorrhoidal  branches 
Pubic  branch  of  obturator 
Branches  of  pndic 
Circumflex  and  perforating  of 

profunda 

ateral  sacral 
Circumflex  iliac 


with         Superior  branches    of   pro* 
fun  da. 
„  Inferior  mesenteric. 

3,  Vessel  of  opposite  side. 

„  Branches  of  opposite  vesBel, 


„  Sciatic  and  gltiteah 

„  Middle  sacral, 

J,  Ilio-lumbar  and  ghiteah 

Operation. — The  preparatorv'  treatment  being  the  same  as  in  ligature 
of  the  extenial  iliac  (p.  5),  the  surgeon  makes  an  incii^ion  much  as  in 
the  case  of  the  common  iliac,  or  else,  in  the  words  of  Dr.  Stevens  (who 
first  tied  the  vessel  successfully  in  18 12),  *'one  about  five  inches  long, 
parallel  with  the  deep  epigastric  artei'V,  and  nearly  half  an  inch  on  the 
outer  side  of  it."  The  peritona^mn  having  heen  raised  up.  the  hips  are 
well  flexed  and  the  lips  of  the  wound  retracted  as  widely  as  possible  :  the 
finger  now  finds  the  external  iliac,  and  then,  by  tracing  it  up,  the  internal 
iUac  vessel. t  The  cord  of  the  obturator  nerve  must  not  be  mistaken 
for  this.J 

ITie  artery  is  now  separated,  partly  with  the  finger-nail  and  jiartly 
with  the  point  of  the  director,  and  the  needle  passed  from  within 
outwards,  avoiding  the  vein  and  psoas  muscle.  The  ureter  usually 
crosses  the  artery  at  its  commencement,  and  will  be  out  of  harm's  way. 
It  will  be  well  to  have  10  readiness  anemysm-needles  of  different  curves, 
and  an  ordinar)'  silver  eyed-probe. 


•  The  origin  of  the  arteries  will  be  found  nearly  opposite  10  the  centre  of  a  line  drawn 
from  the  anterior  8U|>crior  spine  to  the  unibilieus, 

t  The  finger  should  Ix^  poss^cd  downwards  and  backwards  to^^-ardfl  the  sacro-iliac 
fjDcbondroBifl. 

J  In  ca»ce  of  doubt  the  artery  should  bo  comprcsacd  gently  between  the  finger  and 
thumb. 
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Xjigature  of  the  Internal  and  other  Iliaos  by  Abdominal  Seotio 

— This  method  has  been  advocated  recently  by  Dr.  Dennis,*  of  Ne 
York,  on  account  of  the  following  advantages: — (i)  Abdominal  sectic 
in  no  way  increases  the  dangers  of  the  operation  of  ligatnre  of  tl 
internal  iliac.  (2)  Tliis  method  prevents  a  series  of  accidents  whi< 
have  occurred  during  the  performance  of  the  operation  of  ligatnre  < 
this  artery  by  the  older  methods.  Amongst  these  are,  the  division  < 
the  circumflex  and  epigastric  arteries,  wounding  the  vas  deferen 
including  the  ureter  in  the  ligature,  puncturing  the  iliac  or  circnmfle 
veins,  tying  the  genital  branch  of  the  genito-crural,  tearing  the  per 
tonaeum,  injurj'  to  the  sub-peritonaeal  connective  tissue,  celluliti 
(3)  Abdominal  section  enables  the  surgeon  to  apply  the  ligature  f 
a  point  of  election,  and  to  obtain  information  as  to  the  exact  extent  ( 
the  disease  in  the  main  arterial  tinink.  (4)  Securing  the  internal  iliac  b 
this  method  takes  much  less  time  than  was  occupied  by  the  older  ones. 
Three  cases  are  given  by  Dr.  Dennis,  two  of  which  occurred  in  hi 
own  practice: 

I.  A  woman,  aged  60,  presented  pulsatile  tumours  in  both  gluteal  regions,  th« 
tumours  dating  back  a  year  and  a  half,  and  pain  three  years  back.  The  external  part 
being  thoroughly  purified,  a  median  incision  was  made  from  the  umbilicus  to  th 
pubes ;  the  small  intestines,  which  would  have  hindered  the  operation,  were  drawn  ou 
into  warm  moist  sponges  and  towels,  the  internal  iliacs  of  both  sides  ligatured  witl 
catgut,  the  viscera  returned,  the  wound  closwl,  and  aseptic  dressings  applied.  Th< 
patient  died,  with  suppression  of  urine  and  slij^ht  parenchymatous  nephritis,  on  th« 
third  day.  II.  A  negro,  aged  46.  had  a  right  gluteal  aneurysm,  the  trouble  dating  bacl 
seven  months.  By  a  curved  lateral  incision  the  alxlonien  was  opened ;  owing  to  thi 
violent  efforts  of  the  patient,  and  the  ditlioulty  of  manipulation,  a  few  coils  of  intestin< 
were  drawn  out,  a  strong  silk  ligature  aj)plied  to  the  internal  iliac,  the  parts  cleansed 
and  the  wound  closed.  A  cure  followed.  III.  A  female,  aged  18,  had  an  aneurysma) 
varix  of  the  left  side,  the  trouble  dating  back  many  years.  Under  careful  antiseptic 
treatment  the  abdomen  was  opened,  the  incision  finally  extending  from  the  symphysis 
to  some  distance  above  the  umbilicus,  the  intestines  drawn  out  sufficiently  to  admit  of 
exposure  of  the  vessel,  a  double  twisteil  catgut  ligature  applied  to  the  left  internal 
iliac,  the  bowels  returned,  and  the  wound  treated  as  before.  The  patient  rallied 
quickly,  and  the  bowels  were  moved  normally  on  the  fifth  day;  a  slight  acute 
albuminuria,  due  to  congestion  of  the  kidney  from  the  ligature  of  the  main  trunk  of 
the  internal  iliac,  appeared  on  the  following  day,  but  soon  disappeared.  The  aneurysm, 
together  with  the  aneurysmal  varix,  was  perfectly  cured. 

A  few  cases  in  which  the  iliac  arteries  have  been  tied  intra-peri- 
tonceally  in  this  country  are  on  record.  One  of  the  most  interesting 
of  these  is  fully  recorded  by  Mr.  Makins   (Lancet j  vol.   ii.    1892,   p. 

1328). 

The  patient,  aged  30,  had  an  inguinal  aneurysm,  about  two  inches  in  breadth, 
extending  upwards  about  two-fifths  of  the  distance  between  the  middle  of  Poupart*s 
ligament  and  the  umbilicus,  and  for  about  two  inches  below  the  ligament.  An  incision 
four  inches  long  was  made  in  the  left  linea  semilunaris ;  the  deep  epigastric,  which 
originated  in  the  swelling,  was  tied  between  two  ligatures.  The  small  intestines  were 
held  over  to  the  right  with  Messrs.  Ballance  and  Edmunds'  broad  abdominal  retractor, 
the  sigmoid  flexure  was  pushed  upwards,  and  an  incision  made  through  the  lower  part 
of  its  mesentery  and  the  peritonaeum  at  the  margin  of  the  pelvis  in  the  course  of  the 
external  iliac.    The  wound  was  deep,  there  Ixjing  about  an  inch  and  a  half  of  subcu- 


♦  Nhv  York  Med,  Nervty  Nov.  20,  1886;  AnnaU  of  Surgery,  voL  v.  No.  i,  p.  55.     I 
am  indebted  to  the  latter  perio<lical  for  the  above  account. 
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tmneOBs  fftt,  and  abundfttice  ol  fat  in  the  Bub-peritotiicjil  tissue^  both  beneath  the  iinterior 
abdominal  wall  and  around  the  vessel.  Thie^  together  with  some  retching,  rendered 
the  freeing  of  the  artery  and  the  passage  of  the  ligature  a  process  ol  some  difficulty. 
The  spermatic  vessels  were  also  exposed  and  swelled  up  considerably  in  the  wouiad. 
The  artery  was  secured  about  three-quarters  of  an  ineh  below  the  bifurcation  of  the 
common  iliac,  and  an  inch  and  a  half  above  the  sac.  Two  threads  of  stout  HoBsy 
•tcrilise*!  silk  were  tied  separately,  but  in  eJose  apposition,  and  with  suflicieut  tirmncHS 
to  tnptnre  the  internal  and  middle  coats.  The  posterior  peritonaeum  was  sutured  over 
the  artery.  The  patient  left  the  hospital,  with  the  aneurysm  hard^  painless,  and 
fthrinking,  on  the  forty 'Seventh  day. 

T\ie  ioWovsnng  remarks  from  Mr.  Makiiis,  well  known  not  only  as  a 
surgeon  but  also  as  an  anatomist,  I  qiiott^  rerhatini  : 

**The  reaK»n  for  selection  of  the  intra-peri  ton  seal  method  in  this  case  was  the  high 

poaition  of  the  aneurj^sm.    Before  operation  the  puLsation  in  the  iliac  fossa  was  so 

forcible  and  extensive  that  it  seemed  probable  that  it  might  prove  necessary  to  ligature 

the  common  iliac,  and  it  was  thought  that  this  would  be  more  readily  performed  by  the 

intra-peritoneal  method.     Beyond  this  the  iutra-peritonit^al  method  seemed  to  offer  the 

great  advantage  of  not  in  the  least  interfering  with  the  coverings  of  the  sac,  which,  by 

the  ordinary  method,  might  have  been  disturbed  by  the  stripping  of  the  peritonsEum. 

The  experience  gained  by  the  operation  showed  that  the  UHiial  methai  might  have  been 

safely  adopted,  but  this  could  not  be  detihitely  deteruiineil  beforehaniL     An  advantage 

waa  gained  ia  rea*ly  access  to  the  deep  epigastric  artery,  which,  as  directly  feeding  the 

MM3  itaelf,  needled  ligature,  but.  of  course,  might  reatlily  have  been  secured  by  an  exteu- 

•iOQ  of  the  ordinary  wouuiL    As  to  the  comparative  difficulty  of  the  two  operations  I 

think  there  is  little  to  choose,  and  od  tlic  whole  the  incision  for  the  extra-peri tLnia*al 

metho«l  is  perhaps  to  be  preferred  in  the  matter  of  cicatrix;  in  the  vertical  incision 

the  ailvautage  of  suturing  the  tibrous  stniotures  in  the  liiiea  semilunaris  is  gained  ; 

hat,  on  the  other  hand,  the  resulting  cicatrix  papses  directly  through  from  nkin  to 

peritonaeum.     In  the  oblique  incision  the  tlecussatioo  of  the  varioys  musentar  liiyers 

leads  to  a  certain  intricacy  and  irregularity  in  the  line  of  the  cicatrix  which  may 

render  it  the  stronger,  since  pressure  is  less  readil^^  brought  to  l>ear  directly  upon  ii. 

The  choice  of  the  iliac  vesseln  obtained  is,  I  think,  a  real  advantage,  since  the  incision 

needs  Deither  extension  nor  modification ;  but  in  saying  this  it  shotdd  l>e  pointetl  out 

that  this  is  a  much  stronger  argument  on  the  right  than  011  the  left  side  of  the  body. 

Ligature  of  the  right  cominon  iliac  artery  by  the  intra-peritonieal  method  is  probably 

the  easiest  of  all  the  oj^jeratious  on  the  great  arteries,  since  the  vessel  lies  directly 

beneath  the  pcritonaium  of  the  posterior  abtlomioal  wall,  uncovered  by  any  structure 

of  importance.    On  the  left  side,  on  the  other  han<l,  the  Ijiferior  mesenteric  vesst-ls  as 

they  enter  the  sigmoid  mesocolon  and  pass  down  to  the  mesorectnm,  cover  practically 

the  whole  of  the  artery,  and  to  reach  the  common   iliac  comfortably  an<l  safely  the 

perilonienm  would  need  to  be  divided  close  to  the  left   of  the  median  line  of  tho 

•aemtn  and  displaced  outwards.      This  mameuvre  ha»  the  ili  sad  vantage  of   exposing 

the  vein  freely,  but  this   would   proliably  give  far  less   trouble  than   the  numerous 

metenteric  vcAsels  would   when  swollen  by  reason  of   the  loss  of   their   pevitoiueal 

ort.      In  the  case  recorded  above  the   diHtension  of  the  »])crmaiic  vesf^oln,  when 

Bi  free  by  the  division  of  the  peritomeum,  was  much  greater  than  would  have  been 

expecteiL** 

This  most  instructive  case  possesses  the  additional  and  especial 
interest  that  the  patient  developed  a  similar  aneiuysm  on  tlie  ri^i^ht  side 
a  few  months  latet*  (Laneet,  vol  ii.  J 893,  p.  196}, 

On  May  3*  1893.  Mr,  Makius  tieil  the  right  cxtcraal  iliac  intra-perttomeally,  An 
fadsion.  commencing  an  inch  Wlow  the  level  of  the  umbilicus  and  four  inches  long, 
was  made  in  the  right  linea  semilunaris.  The  atj<lomen  being  opened,  the  small 
intestine  was  packed  away  with  two  amall  sponges  and  the  posterior  wall  exposed. 
The  artery  was  then  seen  below  tho  termination  of  the  ileum,  croai?cd  by  the  spcrtnatie 
VQiiela.    The  auenrysmal  sac  was  about  an  iisch  aud  a  half  in  diameter.     The  peri- 
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tonaeum  over  the  artery  being  divided,  the  vessel  was  ligatured  with  two  strands 
floss  silk,  tied  with  separate  reef-knots,  and  then  the  peritonnum  sutured  over  t 
artery.    The  patient  was  kept  in  bed  for  two  weeks,  and  went  out  on  the  thirty-eigb 
day,  having  made  an  excellent  recovery.    A  firm  linear  scar  was  present  in  the  U 
linea  semilunaris,  and  two  small,  hard  swellings  marked  the  site  of  the  cured  aneurysn 
Mr.  Makins  stated  that  he  repeated  the  trans-peritonseal  method  here,  because  the  fii 
had  proved  so  successful,  and  because  the  aneurysm,  though  small,  was  situated  entire 
above  Poupart's  ligament.    The  operation  on  the  right  side  proved  much  easier  thi 
that  on  the  left,  since  the  crossing  of  the  ileum  was  on  a  higher  level  than  was  the  ca 
with  the  sigmoid  mesocolon.    The  artery  also  was  far  more  prominent  on  the  brim 
the  pelvis.     The  circulation  was  re-established  much  more  rapidly  and  satisfactori 
after  the  second  than  after  the  first  operation.    On  the  first  occasion  the  limb  was  ve 
cold,  and  the  patient  suffered  much  neuralgic  pain  ;  on  the  second  the  local  temperatn: 
fell  little,  if  at  all,  and  the  patient  had  no  pain.    On  the  first  occasion  the  deep  epiga 
trie  was  tied,  a  step  not  taken  on  the  second,  but  Mr.  Makins  was  inclined  to  think  thi 
the  rapid  re-establishment  of  the  circulation  was  rather  dependent  on  the  enlargemei 
of  the  branches  of  the  internal  iliac  on  the  opposite  side  resulting  from  the  obstructio 
of  the  first  external  iliac  artery. 

The  two  following  cases,  in  which  abdominal  section  was  resorte 
to  for  ligature  of  the  ext-ernal  iliac,  show  a  striking  contrast  in  th 
difficulties  which  may  be  met  with : 

In  Mr.  Mitchell-Banks'  case  (^Brit.  Med.  Joum.^  voL  ii.  1892,  p.  1163),  the  patient 
aged  62,  had  an  ilio-femoral  aneurysm  as  big  as  a  fist  occupying  the  upper  part  of  th 
right  Scarpa's  triangle,  pushing  its  way  up  beneath  Poupart's  ligament.     On  Septembe 
20,  1892,  the  abdominal  cavity  was  opened  by  an  incision  about  three  inches  long  ii 
the  right  linea  semilunaris.    The  caecum  and  small  intestines  which  came  into  view  wer 
held  apart  by  the  hands  of  an  assistant.    The  position  of  the  external  iliac  being  readily 
detected,  the  artery  was  tied  with  catgut,  and  sufficient  pressure   used  to  stop  tb 
pulsation  in  the  aneurysm,  and  no  more,  no  attempt  being  made  to  divide  the  interna 
coat.    The  incision  in  the  peritonaeum  immediately  over  the  artery  was  stitched  up  witl 
fine  catgut,  so  as  to  make  the  artery  and  ligature  once  more  extra-peritonasaL    Th( 
patient's  recovery  was  uninterruptedly  successful,  save  for  one  incident.      On   th* 
eleventh  day  the  sudden  onset  of  acute  praecordial  pain  and  cyanosis,  dyspnoea,  anc 
collapse  were  thought  to  point  to  detachment  of  some  bit  of  clot  from  the  neighbour* 
hood  of  the  ligature.     These  complications  gradually  disappeared.     For  some  time  the 
aneurysm  contained  fluid  at  one  part,  but  gradually  contracted,  and  the  patient  went 
out  on  the  forty-second  day  after  the  operation. 

Mr.  Banks  states  that  he  made  use  of  the  abdominal  section  here  because  the  aneurysm 
pushed  well  up  beneath  Poupart's  ligament,  and  he  could  not  make  out  with  certainty 
what  was  the  condition  of  the  artery  above  it. 

The  second  case,  under  the  care  of  Mr.  W.  H.  Brown,  of  Leeds,  tells 
a  very  different  story  of  the  difficulties  which  may  attend  ligature  of  the 
external  iliac  by  abdominal  section  : 

The  patient,  a  woman,  aged  48,  was  admitted  into  the  Leeds  General  Infirmary 
with  two  femoral  aneurysms.  The  upper  one,  the  size  of  a  large  cocoa-nut,  occupied  the 
right  groin,  extending  upwards  above  Poupart's  ligament ;  the  second,  a  smaller  on^, 
occupied  the  middle  third  of  the  same  right  femoral  vessel  The  skin  over  the  upper 
swelling  was  dark,  very  thin,  and  threatening  to  give  way.  The  position  of  the  upper 
aneurysm  was  thought  to  preclude  any  of  the  usual  operations,  and  it  was  decided  to  tie 
the  external  iliac  intra-peritonneally,  by  a  median  incision.  The  abdomen  was  opened 
by  an  incision  at  first  four  and  later  six  inches  long,  oiling  to  the  great  amount  of  fat 
in  the  abdominal  wall.  The  omentum  was  also  very  thick  and  greatly  embarrassed 
manipulation.  It  was  only  after  the  pelvis  had  been  well  raised  and  emptied  of  the 
small  intestines  that  a  view  could  be  obtained  of  the  vessel  Mr.  Brown  states  that  he 
had  the  greatest  difficulty  in  obtaining,  first  of  all,  a  view  of  the  vessel ;  secondly,  in 
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IChe  ligiituro.    So  far  aa  the  alxiomiiial  eonditionfl  were  concerned  the  patient 
im  good  recovery,  but  the  foot  and  leg  becoming  gangrenous,  amputation  of  the 
thigh  became  necessary.    The  patient  KVnk  alxjut  ten  weeks  after  ihe  ligature  of  the 
Aitery. 

Mr.  Wherry  (Lancef,  vol.  ii.  1895,  p.  136)  made  ui^e  of  the  intra-peri- 
toii^al  method  lor  ligatm'e  of  the  left  intenial  iliac  in  a  case  of  lar^e 
piil^atin^  sarcoma  of  the  upper,  outer,  and  l>ack  part  of  the  iuiiominate 
bone.  The  swelling  was  too  large  and  vasenlar  to  admit  of  its  i-enioval 
safely, 

"An  iucision  was  made  from  below  the  nmbilicus  to  the  pubes.  There  wcr<?  two 
4ilSeiLlties.  Firstly,  the  vein,  which  was  very  hirge  and  mnt'h  in  the  way,  was  swollen 
by  the  alightest  pressure  of  sponyfi-s  or  ret  me  tors  upon  the  upper  part»  The  external  or 
coE&mDti  iijae  would  have  been  much  easier  to  tie  in  thit^  ease.  There  vva»  ^me  venous 
blaoding  which  stopped  after  the  artery  wtk&  tied,  but  the  vein  also  wan  tied  l>y  a  ligature 
lUflt  telow  the  first  one  to  make  it  safe.  The  other  difficulty  was  with  the  light, 
lATge  reflecting  refractors  were  of  the  greatest  use,  but  an  electric  Hght  would  have  been 
better  »tilL'*  The  patient  made  a  good  recovery,  The  swelling  at  once  shrank  and 
oeaicd  to  pulsate,  and  the  relief  to  pain  and  other  distressing  symptoma  was  very  great, 
bat  wo  further  result  is  given. 

Mr*  Treves  (Oprratire  iSwr^^*^,  voL  L  p.  215)  made  use  of  this  method  in  a  boy,  ugod 
t6i  witb  a  vasCtthir  tumour  of  the  buttock,  in  November  18S9.  He  employed  an  incision 
from  the  ttmbilicus  to  the  pubes,  and  kept  the  intestines  packed  up  and  aside  with 
SLZ  spouipea. 

The  following  is  Mr.  Tivves'  opil^^JM  of  the  merits  of  the  oj>eration 
(loc,  »upfa  cit,,  p.  211).  and  he  h  inclined  to  extend  tlii^  method  to  the 
common  iliac  also:  **  The  advantages  uf  tliixS  n^ethod  are  obvious.  The 
Ttfssel  is  easily  and  ftilly  exposed,  and  the  needle  can  be  pasi?ed  witliout 
risk  to  the  vein  or  ureter.  TJie  operation  is  t^imple,  and  involves  but 
little  time.  Its  dangers  are,  conij>arativeIy  speaking,  veiy  few.  The 
ligature  can  he  applied  accu irately  at  the  s|iot  determined  vipon.  Tlie 
condition  of  the  artery  and  the  snrrunntling  parts  can  l>e  tnade  out,  and 
a  diagnosis  confirmed  or  modified.  The  great  objection  tliat  some  few 
years  ago  would  have  been  urged  against  tlie  iirocedure^the  risk  of 
acute  peritonitis — may  be  at  the  present  day  ahnost  disregarded."' 

Writ i tig  ag  I  do  for  those  whose  opei*ative  experience  is  not  to  be  com- 
pared with  that  of  Mr.  Treves,  I  hesitate  to  endorse  tlte  above  opinion  in 
its  entirety.  I  am  of  opinion  that  with  the  al>ove  incision  the  intestittes 
will  sometimes  give  givat  trouble,  A  gootl  deal  of  handling  antl 
«aq)OSure  will  be  inevitable,  and  we  all  know  that  where  the  above  are 
4»ntailed,  septic  peritonitis  dcM.*s  still,  in  spite  of  the  advantages  of  nuKlern 
surgery,  tend  to  apjiear.  In  fairness  I  must  add  that  I  have  only  once 
tied  either  of  the  iliac  vessels — the  conimon  iliac,  in  the  case  mentinni?d 

I  at  p.  14.  The  free  incision  there  made  use  of  woidd  have  rendei'ed  the 
securing  of  the  internal  iliac  as  easy  as  it  ditl  tliat  of  the  parent  trunk. 
In  gimshot  injuries  or  stalls,  the  intra-]>eritomral  method  will,  of  course, 
be  made  uRe  of.  My  readers  should  refer  to  Mr.  Making'  opinion  on  the 
intra-peritonseal  method,  quoted  at  p.  22. 
i 
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IndicationB. 

1.  Stab.     2.  Aneurysm.     3,  Haemorrhage  after  opening  an  abscess. 
are  rare,  esi>ecially  the  last. 
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OPERATIONS  ON  TTIK  ABDOMEN. 


1.  8tab. — Tlie  source  of  the  bleeding  from  a  stall  in  the  buttock  may 
be  very  diffit^ult  to  tell  exactly.  The  surgeou  may  be  jj^uided  by  the 
position  of  the  exit  of  the  gluteal  and  sciatic  ve&5sels  (Fig.  6)  ;  he  will 
remendier  the  outline  of  thi^  ghiteus  maxinius,  the  lower  border  of  tliia 
ntuscle  forming  tlie  fold  of  tlie  buttock,  the  np]>er  starting  from  the  crest 
about  two  inches  in  front  of  the  posterior  superior  spine,  and  running 
downwards  and  forwards  to  the  greater  trochanter.  Ha^nioiThage  from 
a  stab  in  the  upjier  ]iaii;  of  this  muscle  will  probably  come  from  the 
ghitml ;  if  from  the  louver  part,  from  the  gluteal  or  sciatic. 

2.  Aneurysm. — Tlu^s  atteetion  is  so  rare  that  it  will  be  sufficient  to 
quote  the  following  conclusions  uf  Mr,   Holmes  :* 

(1)  *'Gluiea!  aneurysms,  both  traumatic  and  spontaneous,  are  very 
favourably  circuuistanced  for  the  treatment  by  either  rapid  or  gradual 
compression  applied  to  the  aorta  or  common  iliac.'* 

Mr.  Holmes  points  out  that  gluteal  aneurysm,  if  not  ruptured,  is 
usually  of  no  great  size,  and  does  not  en c roach  upon  the  abdomen,  and 
thus  any  part  of  the  common  iliac  or  aorta  is  accet^sible  to  pressure. 

(2)  *' If  this  treatment,  with  or  without  anaesthetics,  does  not  succeed 
by  itself,  it  may  be  supplemented  by  coagulating  injection  or  gal  van  0- 
puneture,  while  the  patient  is  narcotised,  aiul  the  circulation  com- 
manded.'*    Of  the  two  Mr.  Holmes  prefers  galvano-puncture.t 

(3)  "  Wlit*n  such  treatment  fails,  and  jiaiticularly  in  aneurysms  with 
imperfect  or  ru|)tured  sacs,  where  it  is  not  indicated,  the  internal  iliac 
must  be  tied  when  the  surgeon  tliinks  that  he  cannot  find  the  arterj^ 
outside  the  pelvis.  But  when  the  arteiy  is  accessible,  the  old  operation, 
or  the  operation  of  Anel,  should  be  practised,  according  to  the  size  and 
extent  of  the  tumour." 

In  deciding  whether  the  aneurysm  is  inside  or  outside  the  peh'is,  the 
surgeon  will  see  if  the  ptdsation  can  be  commanded  by  pressure  on  the 
artery  above  the  aneur3'sui,  whether  the  latter  can  be  lifted  fiH>m  the 
bone,  and  will  also  make  an  examination  by  vagina  or  rectum.} 

The  old  operation  must  always  be  formidable,  and  while  modern 
tourni(piets  may  adnut  of  eflicient  ]nvssure,  there  is  always  tlie  risk  of 
fatal  hiumoiThage  from  the  artery  having  retracted  into  the  ]>elvis. 

The  methcKl  of  Anel  does  not  seem  likely  to  be  often  useful  :  of  three 
cases,  one  only  has  been  successful, 

(4)  '*The  ligature  of  the  internal  iliac  is  liable  to  failure  in  cases  of 
spontaneous  aneurysm  from  a  diseased  condition  of  the  coats  of  the 
arten.  and  should  always  be  avoided  when  other  means  ttf  treatments 
are  available." 

This  method  ha-^  ]iTOved  fatal  in  about  half  the  cases  operated  on. 
The  varying  length  of  the  artery,  the  proximity  of  the  ligature  in  all 
cases  to  large  bmnches  and  to  the  sac,  have  all  to  be  remembered. 

Here  also  ligature  of  the  artery  by  laparotomy  will  probably  be  resorted 
to  in  the  future  (]).  22). 

Surgical  Anatomy  of  the  Qiuteal  Artery. — A  shoit,  thick  branch 
from  the  jiosterior  division  of  the  internal  iliac,  this  leaves  tlie  iielvis 
above  the    pyriforniis,   through  the   saero-sciatic  notch.      Immediately 

*  Hunt.  Lect.,  Lam^tt,  1874,  voL  ii.  p.  76 ;  Syitt.  of  Surrf,,  vol.  tii.  p.  148, 
t  Sec  the  remarks  on   tlii!  iatrocluctiou  of  foreign  bodies  nnd  galyano-punctare^ 
vol.  L  pp.  644  »ii(i  64S. 
J  An  aiiBMtlietic  being  given,  aiitl  iIhl:  liaini  pasiwcd  lierci  if  ocedfuL 
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after  it«  exit  it  divides  into  a  superficial  and  a  fle^ejj  portion.  The  super- 
ficial is  mainly  distributed  to  the  ghiteiiH  uiaximus  ;  the  deep  lieB 
between  the  gluteus  ine^hns  and  miuloiu^,  and  divides^  into  two,  tlie 
tipper  branch  running  along  the  origin  of  the  gluteus  nnninui^,  and  the 
lower  running  ohHt|Utly  aero^^s  this  miisele  towards  tlie  troehaiiter  major. 
The  superior  gluteal  nerve  emergeti!  just  below  the  artery,  antl  sends 
branches  witli  the  deeper  portion. 

Line  axd  txtiDE.  — ^*It'  a  h'ne  he  drawn  from  tlie  posterior  superior 
spine  To  the  great  trochanter,  tlie  linili  being  slightly  Hexed  and  rotated 
inwards,  the  jxiint  of  emergenee  of  the  gluteal  artery  from  the  upper 
part  of  the  sciatic  notcli  wiil  corret^pond  witli  the  junction  of  the  upi)er 
with  the  middle  thin:!  of  this  line"  (Alae  Cormae,  Li*j.  of  Arti^.,  p.  126, 
Figs,  10,  11). 

Operation  (Fig.  6)- — The  patient  being  nJled  two-thirds  over  on 
to  his  face,  the  part  well  exposed  and  cleansed ,  tlie  lind)  hanging  over 
the  edge  of  the  table,  an  incision »  tivc  inches  long,  is  made  in  a  line 
running  from  the  posterior  superior  spine  to  the  upper  and  inner  \\SkYt 
of  the  great  trochanter.  The  incision  should  run  ahuos^t  parallel  with 
the  gluteus  niaxinnis.  The  fibres  of  this  nuiscle  being  sejmrnted, 
between  adjacent  fasciculi,  with  a  tlirector,  a  uuiscular  branch  should  be 
found  and  traced  rinwn  to  the  exit  of  tlie  artery.  The  gluteus  maximus 
having  been  relaxed,  and  the  contiguous  margins  of  the  gluteus  medius 
and  pyrifomiis  sejiarated  with  retractors,  the  surgeon,  taking  a&  his 
guide  the  above  line  and  the  aperture  of  the  great  sacro-sciatic  notch, 
dears  the  arter}^  as  high  up  as  possible,  avoiding  the  nerve  and  the 
veins,  and  dividing  the  adjaeent  muscle.s  if  neiMlfuL  The  lig.iiture  shouUl 
be  applied  as  far  within  the  notch  as  possible,  almost  withiii  the  pelvis, 
iS  tlie  artery  divides  imnuHliately  after  its  exit. 

Old  Operation. — Tlie  following  is  the  account  of  Prof.  8y me's  case. 
Tlie  man  had  been  stabbed  in  the  buttoc-k  seven  years  before.  The 
aneurj-sm  measurer!  more  than  13  inches  in  both  diameters;  this, 
together  with  the  great  thinness  and  laxity  of  the  coverings  iteing 
opposed  to  coagutahon,  led  to  the  adoption  of  the  old  operation. 

♦*Tbe  patiettt  hftving  been  rendiirutl  uticouscioua  aniJ  placed  on  his  right  Mq^  I  thrust 
abiet<7ur7'  into  the  tumour,  over  the  situation  of  the  gluteal  arterj%  aud  introduced  ray 
tks  to  prureut  the  blood  from  flowing,  except  by  occasional  guwhea  which  showed 
lid  have  been  the  effect  of  neglecting  this  precaution,  while  I  searched  for  the 
^Himtl.  Finding  it  impossible  to  accomplish  the  object  in  thii*  way,  1  eularge^l  the 
wound  JSufUciently  for  the  introduction  of  ray  fingers  in  Hucc^^ssion,  until  the  whole  hand 
w»i  admitted  into  the  cavity,  of  which  the  orifice  was  still  so  small  a»  to  embrace  the 
wrUt  mith  a  tightne«8that  prevented  any  continuous  hiemnrrhagc.  Being  now  able  to 
explore  the  state  of  things  tiatisfactorily^  I  found  that  there  was  a  large  msLns  of  dense 
ill^nou»  coagulnm  firmly  impacted  into  the  sciatic  notch,  and,  not  without  using  con* 
iiderahle  force,  succeeded  in  diwingaging  the  whole  of  this  obstacle  to  reaching  the 

artery The  gentleman  who  atisij^teil  me  being  prepareti  for  the  next  step  of  the 

prooesAi  I  ran  my  knife  rapidly  through  the  whole  extent  of  the  tumour,  turned  out  all 
ibat  was  «rithin  it,  and  hatl  the  bleeding  orifice  instantly  under  nubjection  by  the 
pTOmnTe  of  a  finger.  Nothing  then  rcnmijied  but  to  pass  a  double  thread  under  the 
T«isd  mmi  tic  it  on  both  sides  of  the  aperture,"  The  ease  did  perfectly  well.*  QOhn.  in 
(Mn,  8ttr!f^  p.  169,) 


•  Nowadays  the  application  of  a  Lister's  tourniquet  to  the  alidominal  aorta  would 
ficilitafe  matt^srs.  Another  successful  case  is  rccordeiil  by  Mr.  J.  liell,  Priru  *\f  Sht*}.^ 
foL  L  p.  tSoi, 
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It\  in  the  case  of  a  8tab,  the  hoBinorrhage  continues  after  the 
has  l)een  applied  witli  the  al>ove  precautions,  and  the  gluteal 
dently  been  puiutnred  wjtliia  tht-  i>elvig,  the  internal  ih'ac  nnist 
after  the  wound  in  the  buttock  has  l»een  llrnily  jilugf^ed  with  iodol 
gaiize  wrutii::  tnit  of  carbolic  acid  (l  in  20), 
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PoHttioQ  and  direction  of  the  Ktiperfiem]  iiici^iouB  which  must  be  made  U) 
the  gluteal,  ticiatic,  or  piidic  arleriee. 
A*  Posterior  Kuperiot  ilitc  Bpiiie,  C.  Tulierosjty  of  ischium.  ■ 

B.  Great  trochaiittr.  D.  Anterior  f*upenor  iliae  Bpine.  ■ 

AB.  Hio-trot'hantenr  line,  divided  iDto  thirds.  ThU  Hne  corresponds  id  direc- 
tion with  the  Hue  of  the  jflbreK  of  the  ^lutetiK  in&xiiuiis.  The  inci^ton  to  reach  the 
glate&l  arter}r  Ir  iudieated  by  the  darker  purtioo  of  the  liue.  Its  et'Utre  is  at  tlio 
jouction  of  the  upper  and  middle  thirds^  of  tlie  i ho- trochanteric  liuet  and  exactly 
eorresponds  with  the  point  of  emergence  of  the  gluteal  artery  from  the  great  sciatic 
notch. 

AC,  Ilio-iHcliifttic  line.  The  inclBion  to  reach  the  ticiatic  or  iotenial  pndic  arteries 
Ik  indicated  by  the  lower  dark  line.  It  in  aUo  to  be  made  in  the  direction  of  tlie 
fibres  of  the  gluteus  maximum.  The  centre  of  the  wound  correhponde  to  the 
juncUou  of  ttie  lower  and  middle  thirda  of  the  ilio-isehiatic  line.    (Mac  Cormac.) 

MaCBwen'a  Method  (vol,  i.  p,  645). — A  case  thus  treated  snccessfull 
in  tlir  Edinburgh  Iniirniary  by  Mr.  ililler  is  recorded  (Iin7.  Med,  Jouni 
1893.  vol  i.  p.  1 176J  :        '     * 

The  patient  here  was  aged  75  on  June  i.  1891.  The  surface  of  the  fiwelliiig  hAviis 
been  well  clennscdT  six  loug  aseptic  steel  pina  were  iutroduciHl  into  the  sac  in  diffcr^o 
direct  ion  8»  and  made  to  pass  through  it  uotil  they  were  felt  to  impinge  against  tl 
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oppofitc  wiklL  They  were  then  withdrawn  a  Little  bo  that  their  points  raight  icratch  the 
tnner  sarfacc  of  the  cavity.  The  pulsations  of  the  swelling  werti  sulficicntly  powerful 
10  more  the  poiuts  of  the  pins,  and  to  cau&e  them  to  irritate  the  internal  wall  of  the 
aoeiiTjtim.  They  were  left  in  about  half  an  hour,  and  when  withdrawn  the  puiictiire» 
wtTc  corered  with  collodion.  No  atisesthctic  wafi  givetiTtior  did  the  patient  coniplnm  of 
Mach  pain.  On  June  12  the  above  treatment  wa:*  n^peated,  only  four  pins  hein^r  uned 
DOW :  since  two  of  those  u»od  before  were  found  to  bo  too  Hne  on  this  oceaHion,  aa  they  bent 
witen  force  was  used  to  make  them  perforate  the  now  thickened  wall  of  the  aneurysm. 
On  Juno  15  no  pulBation  could  be  detected  in  the  aneun'um^  which  had  shi*unk  consider. 
Mj,  At  this  date  a  pulsating  swelling  wa«  felt  between  the  xipho-stemum  and 
umbdicufl.  July  10,  the  gluteal  aneurysm  was  quite  firm  to  the  touch.  The  abdo- 
mitaiX  nfPcIllng  increased  rapidly.  At  first  it  w^s  thought  to  bt;  another  aneurysm,  but 
it  was  later  diagnosed  as  malignant,  the  pnlsatton  of  the  aorta  being  transmitted 
through  it,  T)ic  patient  sank  on  August  30.  At  the  necropsy  a  large  soft  sarcoma  was 
fotind  infiltrating  the  upper  part  of  the  nUlomen.  The  gluteal  aneurysm  was  foiiiid  to 
be  quite  firm  and  solid.  It  was  mostly  illled  with  firm  iibrous  clot,  a  Hmall  part  in  tho 
oratre  being  softer. 
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LIQATUBE    OF    THE    SCIATIC    ABTEBY. 

Indications. — Stab.  Thi^  o})eratioii  is  so  rarely  ivt|nirftl  that  it  nmy 
be  ver}'  briefly  described  liere. 

Surgical  Anatomy. — The  sciatic  artery  emerges,  together  with  the 
sciatic  nerve  and  the  podic  arten%  from  the  lower  part  of  the  great 
sacro-Bciatie  notch  behnv  the  pyriioniiis. 

Guide  asd  Line. — The  limb  being  rotated  iti wards,  a  h*ne  is  drawn 
from  the  iK>sterior  superior  spine  to  the  ischial  tuberosity.  The  exit  of 
the  sciatic  and  pudic  arteries  con'esponds  to  the  junction  of  the  middle 
and  lower  thirds  of  this  line. 

Operation  (Fig.  6). — ^The  sciatic  artery  may  be  found  by  one  of  two 
incifiiona — (a)  by  a  horizontal  one,  about  live  inches  long,  made  about 
an  inch  and  a  half  below  that  for  the  gluteal  artery,  and,  like  that, 
parallel  with  the  fibres  of  the  glutens  maxim  us ;  {h)  by  one  made 
vertically  in  the  above  given  line.  The  deeper  guides  will  be  the 
margins  of  the  notches,  or  the  gi-eat  sciatic  nerve. 


lilOATURE    OP   THE    ABDOMINAL    AOBTA, 

Indications. — As  this  moat  mre  operation  has  been  fatal  in  every  one 
of  the  castas  in  which  it  lias  Wen  j>erformed  (some  nine  or  ten),  its  justi- 
fiability^ has  naturally  l>een  called  in  question.  On  the  one  hand,  the 
desperate  condition  of  the  patients,  i\ie  advanced  amount  of  disease 
probably  present  in  their  arteries,  hearts,  &c.,  the  large  and  rapid  blood- 
current,  the  disturbance  of  veiy  vital  parts.  i\n<\  the  risk  of  peritonitis, 
all  combine  to  render  the  probability  of  success  extremely  small.  On 
the  other  hand,  i-ecent  improvements  in  surgery,  the  introduction  of 
better  b'gatures,  the  fact  tliat  in  these  cases  life  must  speedily  end  if 
ttoihing  be  done,  and,  j>erhaps,  the  fact  tliat  many  of  fht'  major  operations 
of  surgery  liave  been  unsuccessful  at  first,  will  justify  surgeons  in  again 
making  trial  of  this  forlorn  hope,  if  they  feel  certain  that,  othen^dse,  the 
CRie  is  quite  hopeless « 

Tlie  cases  have  mostly  been  those  of  iliac  and  inguinal  aneurysm  in 
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wliich  other  arteries  have  lieen  tied  without  success.  To  justify  the 
epitliet  above  given  of  ''  despenit-e/'  tlie  first  case,  the  well-kiiov^ii  one 
of  Sir  A.  Cooper  (in  1817),*  may  be  alluded  to. 

Here  the  patient  harl  long  suffered  from  au  imeui^-'sm  affecting  the  external  and 
common  Lliac  arteries,  leadiug  to  sloughing  of  the  skin  and  hiemorrhago.  Sir  Astley 
having  failed  in  an  attempt  to  perform  the  ohl  operation,  owiDg  lo  the  arterj'  lying  ao 
deeply,  gave  the  patient  *^  the  only  hope  of  safety''  which  remained  ^  by  tying  the 
aorta. 

As  life  was  here  prolonged  for  fort}^  hours,  and  as  in  Monteiro's' 
case  death  did  not  take  place  till  the  tenth  day.  proof  is  given  of  theJ 
restoration  of  the  collateral  circulation. f 

Mr.  ^ritchell  Banks  records  briefly  (Brit.  Med.  Jourtu,  1892,  vol.  ii. 
p.   1164)  the  following  most  interesting  case: 

Abuut  fifteen  years  Iteforc^  a  patient  in  a  state  of  cxlianstion  came  under  his  care 
\%4th  a  rapidly  iiiereasiiig  ancnryamal  swelling  occupying  tht:  left  iliac  region,  and 
reaching  to  the  midille  line  in  front  and  to  the  nmhiliens  alK^ve.  '*  It  was  impossible  to 
gay  where  it  sprang  from,  bnt*  ais  the  man  evidently  had  only  a  short  time  to  live^  it 
waa  necessary  to  act  promptly.  I  opened  the  abtlomen  in  the  middle  line  (which  was 
thought  rather  an  adventnroua  proceeding  in  those  dayii)^  isith  the  intention  of  tying  the 
common  iliac*  or  the  aorta  itself,  if  I  got  a  chance.  But  it  was  found  impossible  to  1 
anything*  The  aneurysm  overlajjped  the  left  common  iliac  and  the  lower  portion  of  tha' 
aorta,  so  that  neither  of  ihem  could  lie  reached.  It  was  a  gigantic  thing,  and  had  been 
leaking  for  some  time  at  the  back»  tearing  np  the  tissues  behind  the  peritonaeum  in  all 
directions,^'    The  patient  sank  a  few  days  later.     No  necropsy  is  mcntionetL 

In  addition  to  the  ahovo  cases,  in  which  the  aorta  has  been  lied  in  easen  of  ancuryain, 
it  has  Ijccn  tied  once  for  h-dcmorrhage  after  a  gunshot  injury  of  the  upper  part  of  the 
thigh,  by  Czerny,  of  Ueidell>erg.  Hjemorrhage  continuing^  the  common  femoral  was  tied, 
together  with  the  superficial  femoral  below  the  profunda.  Bleeding  taking  place  again  in 
six  days,  the  common  iliac  was  tied.  The  hajmorrhagc  still  persisting,  it  was  thought  that 
the  external  iliac  only  had  been  tied,  and  a  ligature  was  next  placed,  by  mistake,  upo^l 
the  aorta.  The  patient  livt^d  twenty-six  hours.  The  same  surgeon  during  a  nephrec- 
tomy for  a  soft  malignant  growth  of  the  kidney  met  with  such  uncontrollable  hiemor- 
rhage  as  to  compel  him  to  tie  the  aorta^  the  patient  dying  soon  after. 

Surgical  Anatomy* — ^The  lowest  part  of  the  aorta — vk.,  that  between 
the  bifurcation  and  the  origin  of  the  inferior  mesenteric — is  that  which 
shonld  be  chosen, :J: 

The  vessel  may  have  in  front  of  it  the  omentum,  duodenum,  mesentery, 
small  intestines,  and,  more  closely,  the  aortic  plexus  of  the  spnpathetic, 
and  a  layer  of  fascia  of  various  strength,  "^ro  the  riglit  side  lies  the  vena 
cava,  and  behind  it  are  the  left  lumbar  veins.  The  hifurcation  is  usually 
situated  a  little  to  the  left  side  of  the  tmibilictis  and  about  three- 
quarters  of  an  inch  below  it. 


•  Priii.  find  Ptnct,  if/Surrf,  (ctiited  by  Dr.  Lee),  voL  L  p,  228, 

t  In  comparing  instances  of  the  restoration  of  the  circulation,  the  one  by  disease  and 
the  other  after  the  surgeon's  ligature,  the  importance  of  the  slow  and  gradual  process  ia 
the  one  ease  will  not  Ixj  lost  sight  of,  Mr,  BarwcU  {Infern.  Ennjcl.  of  Surg,,  voL  iii. 
p,  481)  aUudes  to  the  experiments  of  Pirogol!  (Waller  atid  von  Griife's  Jirurn.^  Bd.  xxviL 
S,  122)  and  a  paper  by  Kast  {ZrU.  /,  Chtr.,  Bd,  xii,  S.  405)  to  show  that  the  collateral! 
circulation  is  established.  Sir  A.  Cooper  (/n^.  si/pra  r?7.)  used  to  show  in  his  lectures  an  * 
injected  specimen  from  a  dog  which  survived  the  operation,  Ik-.vond  thii  fact,  however^ 
no  comparison  can  be  made  between  the  chance  of  survival  of  healthy  animals  and  that 
of  patients  reduced  to  such  straits  as  to  call  for  this  operation. 

X  This  interval  varies  in  length  from  half  an  inch  to  two  inchcB. 
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LIGATrRE  OF  THE  ABDOMINAL  AORTA. 

Operation. — Tliis  may  be  pinforined  (A)  tlirou^^h,  or  (Bj  beliitKl  the 
perituua?mn.  The  iiitra-perituiieeal  method  is  pspecially  indicated  when 
the  height  at  which  the  ligature  must  be  applied,  or  an}^  evidence  of 
matting  of  the  structures  of  the  abdominal  wall  (datin^^  to  inflam- 
mation about  the  aueuryjjin,  or  to  the  use  of  jiressure),  would  proljably 
iiit4*rfere  wnth  strippin*^  up  I  he  peritonaeum. 

A.  ThroiUfh  the  Ftriionwmn. — The  bowels  having  been  emptied  as 
mucli  as  possible,  the  skin  cleansed,  the  shouhlers  raised,  and  the  knees 
slightly  flexed,  the  surgeon  makes  an  incision  at  least  four  inches  long, 
ia  the  middle  line,  with  its  centre  opposite  to  the  umbilicus,  but 
curving  a  little  to  the  left  here,  so  as  to  avoid  the  lujund  ligament  of  the 
liver  and  the  nrachus.  The  linea  alba  lieing  Ibund  and  divided,  the 
fascia  ti'ansversalis  slit  np^  all  haemorrhage  must  be  arrested  befoie 
opening  the  peritonceuni.*  When  this  structure  has  been  opened  to  the 
whole  extent  of  the  wound,  i^tractors  are  inserted,  and  the  Kmall  intes- 
tine and  mesentery  drawn  ]>artly  upwards  and  partly  to  the  sides, 
carbolised  sponges,  attached  to  silk,  being  packed  aroiuKb  if  needful, 
to  keep  the  above  structures  out  of  the  way.  The  pulsation  of  the  vessel 
13  now  felt  for,  and  the  deeper  layer  of  peritonaeum  carefully  scratched 
through.  Care  should  be  taken  to  disturb  as  little  as  possible  the  aortic 
plexus t  dunng  this  step  and  in  passing  the  needle,  which  should  be 
cairied  fi-om  right  to  left. 

The  ligature  used  should  be  one  of  the  flat  tape-like  ones,  of  kangaroo 
tendon  or  sufficiently  stout  silk.  The  passage  of  the  needle  may  be 
Intended  with  much  difficulty^  not  only  from  the  dc'pth  of  the  vessel, 
Ind  from  the  presence  of  intestines  if  distended  and  allowe<l  to  protnule 
into  the  wound,  but  also  from  the  denseness  of  the  cellular  tissue 
gurrounding  the  artery. 

B.  Behind  flu^  PerltotKvum  (Fig.  5). — This  method  should  be  tried 
in  any  case  where  the  surgeon  is  unable  to  fake  those  precautions  for 
which  intra-j)eritona?al  surgery  calls.  The  chief  objection  is  the  great 
depth  at  which  the  artery  is  reached  ;  but  it  is  well  worthy  of  notice 
that  in  Monteiro's  case,  which  survived  ten  days,  this  method  was  made 
nse  of. 

The  operation  is  performed  on  much  the  same  lines  as  that  already 
given  for  ligature  of  the  common  ihae  (p.  17).  The  incision  should  be 
as  free  as  possible,  from  the  tip  of  the  tenth  rib,  cuning  somewhat 
forwards  to  the  anterior  superior  spine. §     The  muscles  and  transversalia 

•  In  Mr,  Jamefi's  case  (^Me^.-Chir.  Tmrn.^  vol.  xvi.  p.  10)  a  large  quantity  of  blood 
was  foanil  post-mortem  in  th*j  abtlcuninal  cavity,  Thi^j  had  come  cither  from  a  vusael  in 
the  pariete*.  or  from  oue  wounded  in  the  mesentery. 

f  tsir  A.  Cooper  (At,  *upra  eitj  Ixjlieved  that  liis  cxperjmenta  on  dogs  proved  that 
inclusion  of  thi^i  plexus,  and  not  the  interruptioii  of  the  circulation,  was  the  cauftc  of 
the  paralysiji  which  followed  the  experimcut.  In  Mr.  Jamea^a  case,  when  the  Ugature 
was  tighieucsd,  the  patient  complained  of  '^  dead n ess  in  the  lower  extremities."  Thia 
was  Boon  followed  by  agouiaiug  pain  iu  the  same  parta,  only  relieved  by  death  about 
thtoe  hours  after  the  operation. 

}  Thu&«  in  Mr.  James's  case  the  aueurysm-ucedle  broke  at  its  handle,  the  surgeon 
haling  **  little  anticipated  occasion  for  so  much  force/'  In  one  case  the  sac  gave  way 
during  the  operation. 

i  If  neccsj^ry,  a  horizontal  one  might  be  added,  nt  right  angles  to  the  first,  but  the 
fie<rtua  and  the  deep  epigastric  should  on  no  account  be  interfered  with. 
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fascia  being  cut  through,  the  peritomeum  is  stripped  up  and  tun 
inwards,  several  large  retractors  placed  in  the  wound,  and  the  r 
dragged  up  and  outwards.  The  common  iliac  being  found,  this  ves 
is  traced  up  into  the  aorta  (Fig.  5). 

Treatment  by  Aoupunoture. — This  method  has  been  fully  alluded 
at  p.  645,  vol.  i. ;  and  a  brilliantly  successful  case  of  abdominal  aneur\^ 
treated  by  Prof.  Macewen  with  needles,  and  the  formation  of  wli 
thrombi,  will  be  found  at  p.  647,  vol.  i. 

Treatment  by  the  Introduction  of  Wire. — ^This  method  has  be 
described  at  p.  644,  vol.  i.  Prof.  Loreta,  of  Bologna,  has  applied  it  to  0 
case  of  abdominal  aneur^^sm  which  attracted  much  attention  at  the  tin 
but  proved,  as  is  so  common  in  these  cases,  only  temporarily  successf 
An  account  will  be  found  {Brit.  Med,  Joum,,  vol.  i.  1885,  pp.  745,  95, 
taken  from  the  original  paper  {Mem.  Roy.  Acad.  Scien.  Institute 
Bologna,  Feb.  8,  1885). 

Tho  patient  was  a  sailor,  aged  30,  who  had  always  had  good  health,  saye  i 
syphilis  five  years  before.    Nearly  two  years  before  his  admission  he  had  felt  somethi 
give  way  in  the  belly  while  making  violent  efforts.    A  large  aneurysm  oecnpied  t 
epigastric  and  left  hypochondriac  regions.     An  incision  having  been  made  from  t 
ensiform  cartilage  to  tho  umbilicus,  numerous  superficial  adhesions  were  found,  a. 
carefully  separated,  but  it  was  found  impossible  thus  to  deal  with  deeper  ones  nniti 
the  sac  to  the  stomach,  spleen,  and  diaphragm.     Hence  it  was  impossible  to  trace  t 
aneurysm  to  its  mouth,  nor  could  it  be  compressed  and  emptied.    It  remained  uncertai 
therefore,  at  the  time,  whether  the  aorta  or  one  of  its  branches  was  the  vessel  involve 
The  vessel,  which  was  now  fully  exposed  on  its  right  side,  was  punctured  with  a  ft 
trocar,  and  silvered  copper  wire  passed  in  from  above  do\\Tiwards  and  to  the  left.     . 
soon  as  the  wire  met  resistance  the  cannula  was  removed,  the  end  of  the  wire  pusb 
in,  and  the  puncture  brushed  over  A^-ith  pure  carbolic  acid.     A  little  over  two  yards  hi 
been  introduced.     The  after-course  was  one  of  rapid  and  progressive  recovery.     Tl 
man  was  allowed  to  get  up  at  the  end  of  six  weeks,  the  swelling  having  consolidate 
the  bruit  having  disappeared,  the  pulsation  being  only  communicated,  and  the  femon 
pulse,  which   had   been   almost  suppressed,  having  reappeared.      The  patient  die 
suddenly,  ninety -two  days  after  the  operation,  from  rupture  of  the  aorta  immediate! 
below  the  sac  at  the  angle  of  juncture  between  this  and  the  aorta.     The  sac,  filled  wit 
organising  fibrin,  had  shrunk  to  the  size  of  a  walnut.     The  wire  was  found  unaltere 
and  rolled  up  in  a  globular  mass.    Prof.  Loreta  suggested  that  the  compreasion  pn 
duced  by  the  coagula  in  the  sac  might  have  caused  an  interference  with  the  blooc 
supply  to  the  arterial  wall  just  below  the  swelling,  and  so  induced  rupture  of  an  arter 
no  doubt  already  diseased. 

Treatment  by  Temporary  Compression. — Prof.  Keen  {Amer.  Jouni 
of  Med,  Sci.,  Sept.  1900),  who  publishes  a  case  of  ligature  of  the  abdomina 
aorta  just  below  the  diaphragm,  the  patient  surviving  forty-eight  days 
has  devised  an  instrument  by  means  of  which  temporary  compression  o: 
the  aorta  may  be  carried  out.  The  instrument,  which  is  fully  describee 
and  figured,  consists  of  a  screw  clamp  in  two  parts,  which  is  applied 
directly  to  the  aorta  through  an  opening  in  the  abdominal  wall. 

Four  experiments  on  dogs  are  described,  the  results  of  which  clearly 
show  the  feasibility  of  the  plan. 

Prof.  Keen  considers  that  the  instrument  might  be  used  either  for  a 
short  interval  under  anaesthesia,  or  might  be  left  in  situ  for  two  or  three 
days,  during  which  pressure  could  be  applied  at  intervals. 


CHAPTER    II. 


I 
I 


OPERATIONS    ON    HERNIA.* 

OPEEATIONS     FOR     STHANGnLATEB     HERKIA.— RADIO  AL 
CURE    OF    HERHIA. 

OPEEATIONS    FOB    STRANGUIiATED    HERNIA, 

Chief  Indicationa  for  Operation  and  Points  to  bear  in  Mind.^Wliile 
this  is  not  the  place  tor  trnino;  into  the  above  tulh',  a  few  practical 
remark*  on  those  indications  usimll}'  given  may  be  helpful  to  some  of 
mr  readers. 

i.  A  lump  in  one  of  the  openings,  more  or  less  hard,  tense,  and  tender, 
partly  or  completely  irreducible,  and  with  impulse  doubtfid  or  absent. 

a.  The  swelling  may  be  small  and  deep-seated,  as  in  a  bubonocele 
near  the  internal  ring,  or  a  femoral  lieniia  in  a  fat  patient, 

b.  Two  hernia^  may  be  i>resent,  l>oth  irreducible.  The  surgeon  should 
operate  on  tlie  one  which  is  the  more  tense  and  has  the  less  im]mlsejaud 
the  one  which  has  the  more  recently  descended.  If  this  fail  to  give 
relief,  either  the  opposite  swelling  must  be  explored  or  abdoramal 
section  performed  in  the  middle  line.  This  step  will  probably  allow  of 
the  opixmite  hernia  l)eiiig  reduced  from  within,  an<l  also  of  any  other 
possible  seats  of  strangulation  being  explored^ — viz.,  the  inner  aspects  of 
the  deeper  rings, 

c.  As  to  the  impulse,  it  is  worth  while  to  observe  carefully  the  point 
where  this  ceases.  This,  probably,  is  over  the  site  of  stricture,  and 
fihould  be  about  the  centre  of  the  incision. 

On  this  most  important  pointy  of  impulse,  Sir.  W.  H.  Bennett  speaks 
B8  follows :  In  a  case  of  strangulated  omental  ingxdnal  hernia  with 
commencing  gangi-ene  of  the  omentum,  there  yet  was  no  interference 
with  the  action  of  the  bowels,  constipation  and  vomiting  were  alike 
entirely  absent^  but  the  symptom  which  conclusively  called  for  opera- 
tion was  the  entii*e  absence  of  real  hernial  impulse.  The  following 
remarks  on  the  detection  of  impulse  are  worthy  of  the  most  careful 
attention:  "The  impulse  in  ordinary  non-strangulated  hernia,  whether 
the  contents  of  the  sac  be  omentum  or  bowel,  is  expansils  in  character, 
that  is  to  say,  the  tumour,  when  the  patient  coughs  or  strains,  not  only 


•  The  different  form*  of  huruia,  thosu  which  prcseot  on  the  thigh  as  well  as  tliQ 
linal  and  umbilical  varieties^  will  be  considered  here  for  the  sake  of  coiiveiiicin'C, 
bccau$ic  thejr  art:  all  abdominal  in  orij^iu. 
VOL.   11,  3 


^M 


34  OPERATIONS  ON  THE  ABDOMEN. 

rises  under  the  hand,  but  expands  in  size.     In  hernial  tumours  c 
taining  bowel  this  sudden  increase  in  the  bulk  is  principally  due 
the  additional  quantity  of  gas,  &c.,  which  is  suddenly  driven  into 
herniated  portion  of  gut  by  the  act  of  coughing  or  straining, 
omental  hernias  the  expansion  is  partly  due  to  the  sudden  turgesce: 
in  the  omental  vessels,  and  partly  to  the  increase  of  tension  in  the 
due  to  the  cough.      Naturally,  therefore,  the  amount  of  expansion 
relatively  greater  in  hernias  containing  bowel  than  in  those  composed 

omentum In  strangulated  hernia  it  is  important  to  underst« 

that  absence  of  impulse  does  not  necessarily  mean  immobility  duri 
coughing,  for  a  hernia,  even  if  tightly  strangulated,  will  often  m< 
freely  under  the  hand,  especially  if  it  be  omental.  This  movement 
however,  rather  of  the  nature  of  a  jump  or  jerk,  and  is  never  expans: 
There  is  no  question  which  has  a  more  practical  bearing  upon  the  tre 
ment  of  strangulated  hernia  than  the  expansile  character  of  this  impol 
It  may  be  safely  held  as  a  surgical  dictum,  that  evertj  case  of  Jiemia 
which  any  change  has  taken  place  in  the  condition  of  the  tumour,  suck 
increase  of  size  or  tension,  whilst  expansile  imptdse  is  absent,  should 
regarded  as  strangidated^ 

d.  Sir  J.  Paget  {Clin.  Led.,  p.  io8)  thus  wrote  of  the  hardness  oi 
hernia: — ^^'In  large  herniae  the  hardness  may  chiefly  be  felt  at  and  ni 
the  neck  and  mouth  of  the  sac,  especially  in  inguinal  hemiae,  and  y 
must  take  care  not  to  be  deceived  by  a  sac  \\'hich  is  soft  and  flac< 
everywhere  except  at  its  mouth,  for  there  may  be  strangulated  intesti 
in  the  mouth  of  the  sac  though  the  rest  contain  only  soft  omentum 
fluid  not  sufiicient  to  distend  it ;  nay,  you  must  not  let  even  a  whol 
soft  condition  of  the  hernia,  or  an  open  external  ring,  weigh  do^ 
against  the  well-marked  s^miptoms  of  strangulation,  for  the  piece 
intestine  at  the  mouth  of  the  sac  may  be  too  small  to  give  a  sensati< 
of  hardness,  or  the  whole  hernia  may  be  omental." 

ii.  Constipation  becoming  absolute,  even  as  to  flatus. — It  is  Wi 
known  that  small  scybalous  motions  may  be  forced  out  by  the  strainii 
of  a  patient  \rith  a  strangulated  heniia,  anxious  to  get  his  bowels  to  ac 
Further,  and  in  intestinal  obstruction  generally,  the  bubbling  away 
an  enema  may  simulate  the  })assage  of  flatus.  In  those  rare  cas 
where,  other  evidence  of  strangulation  being  present,  the  bowels  coi 
tinue  to  act  at  intervals,  it  is  probable  that  the  constriction  of  the  bow 
is  not  complete,  and  leaves  a  channel  along  the  mesenteric  border.  ] 
such  cases  which  have  been  left  long,  owing  to  the  absence  of  constipatic 
and  perhaps  the  slightness  of  the  vomiting,  the  surgeon  must  examii 
the  bowel  very  carefully  before  he  returns  it.  Constriction,  though  onl 
partial,  may  have  here  caused,  from  its  long  duration,  thinning  < 
ulceration  of  the  intestine  at  one  spot,  and  faecal  extravasation  ma 
take  place  as  soon  as  the  bowel  is  returned.  If  there  is  any  reaso 
for  doubt  in  these  cases  the  stricture  should  be  thoroughly  divided  an 
the  bowel  left  in  situ, 

iii.  Vomiting.* — Especially  if  (a)  this  is  changing  from  the  earl 


♦  Sir  J.  Paget  (loc,  tupra  oit.,  p.  112)  says:  "If  I  were  asked  which  of  the  signs  c 
strangulation  I  w^ould  most  rely  on  as  commanding  the  operation,  I  should  certaint 
say  the  vomiting."  Later  on  (p.  114)  he  urges  that  the  practitioner  should  not  ?rftit  £0 
any  characteristic  mode  of  vomiting,  nor  be  misled  by  the  absence  of  any  pftrtiiMiB 
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ppjection  of  stomach  contents  or  bile  to  fa^ciilent  fluid  ;  (h)  even  if  it  is 
repeated  onl}^  at  long  interval^^,  and  all  other  si^ms  are  absent  or  little 
market!;  (c)  it  must  be  remembered  that  vomiting  niav  be  stopped  by 
drugs,  strangulation  j>ersisting»  or  the  intestines  may  be  empty* 

iv.  TS-nipanites  and  other  evidence  of  peritonitis. 

These  will  not,  of  conrse.  debar  the  surgeon  from  operating,  l>ut  they 
will  lead  him  to  warn  the  friends  that  relief  will  probably  come  too  late. 


Fid.  7. 
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STRANGtTLATlD    FEMOEAX.    HERNIA    (Fig.  7). 

Operation.* — Tlie  parts  being  shaved  and  thoroughly  cleansed*  a  little 
iocJoform  rubl3ed  in  around  the  genitals,  the  limbs  being  kept  warm  with 
blankets  and  a  hot  bottle  or  two  if  the  patient's 
vitality  is  low,  and  the  knee  flexed  slightly  over 
a  pillow,  an  incision  twoand  a  half  to  three  inches 
long  is  made  vt*rtieally  on  the  inner  side  of  the 
swelling.  Some  small  hranche:^  of  the  superficial 
external  pudic  occasiunally  require  torsion  or 
ligatitre.  The  cribriform  fascia  and  the  faiicia 
propria  (femoral  sheath  and  septum  crurale) 
nre  next  divided  in  the  same  vertical  lint^, 
with  or  without  a  director,!  aix^ording  to  tlu'ir 
thickness  and  the  experience  of  the  operator,  all 
the  incisions  made  going  quite  up  to  and  above 
tlir  top  of  the  swelling,  so  as  to  lie  over  the  seat 
of  strangtdation,  usually  Gimbernat's  ligament. 

In  the  operation  without  opening  the  saCjJ  the  site  of  stricture  must 
be  found.  The  varieties  here  are  best  given  in  Sir  James  Paget/s 
orris  (he,  suimj  ci7.,  p,  132):  '*  In  some  instances,  as  yon  trace  up  the 
neck  of  the  sac,  you  find  it  tightly  banded  across  by  a  layei*  t»f  fibrous 
tissue  called  Hey's  ligament — a  layer  traceable  as  a  falciform  edge  of 
the  fascia  lata,  where  that  fascia,  bounding  the  upper  part  of  the 
saphenous  opening,  is  connected  with  the  crural  arch,  and  is  thence 
continued  to  Gimbemat's  ligament.     Sometimes  a  fair  division  of  this 


laid,  nor  eren  by  the  abAcncc  of  all  vomiting,  nor  nndeT-eatimfttiog  the  importftnce  of 
oecaBionftl  vomiting  as  a  dgiial  for  ope mt ion. 

•  ^VTiile  geueml  anie^thegiu  will  be  preferred  in  most  cases  from  the  more  certain  laaa 
of  »cii8ibllity  and  the  relaxation  of  the  parts,  a  ease  relate<l  by  Dr.  Masop  {Brit.  Med^ 
j0mm,^  ToL  i.  p.  834)  ahowg  how  Taluable  cocaine  may  bo  as  a  local  anffigthetic  A 
iv^tnaii  who  had  suffered  from  heart  disease  for  many  years  required  operation  for  a 
•Cfmogulated  femoral  hernia.  Three  four-minim  injections  of  a  4  per  cent,  solution  of 
eocainc  were  given,  the  first  under  the  skin  over  the  centre  of  the  tumour^  the  second 
above  ami  the  third  below  the  tumour,  as  deeply  towards  the  femoral  ring  as  was  thought 
•ftfc  It  was  only  during  actual  division  of  the  sac  and  the  insertion  of  the  sutures  that 
any  pain  was  complained  of.    The  wound  healcil  by  first  intention. 

t  The  operator  can  also  manage  very  well  with  scijisora,  kccii-cdged  but  blunt-pointed, 
firnt  nicking  each  layer,  and  then  separating  it  from  the  neatt  with  the  closed  points. 

♦  Ciwat's*  best  ifuited  for  this  plan  arc  those  where  the  strangulation  has  been  short  f 
il«  ♦ymjitoms  not  very  severe — r,^.,  the  vomiting  only  bilious;  where  the  hernia  issmaU 
In  ib<*  ut  mixed  content*  ;  where  the  patient  is  in  good  condition,  and  any 
Hff*-  been  gentle  and  brief. 
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layer  of  fibres  up  to  the  edge  of  the  crural  arch  is  sufficient  to  render 

hernia  reducible But  in  more  cases  this  is  not  sufficient,  and  3 

may  feel  the  stricture  formed  by  bands  of  fibres  which  encircle  the  n< 
of  the  sac,  and  which  must  be  divided,  band  by  band  and  layer  by  lay 
till  none  can  be  felt.  These  fibres  are  part  of  the  deep  crural  ar 
Very  rarely,  however,  even  the  division  of  these  is  not  sufficient,  for  1 
stricture  is  formed  by  thickening  of  the  mouth  of  the  sac  itself.  T 
condition,  which  is  a  common  cause  of  stricture  in  inguinal  hernia, 
very  rare  in  femoral ;  but  it  certainly  does  occur,  and  in  any  case  w 
suited  for  the  operation,  without  opening  the  sac,  you  may  try  to  tl 
the  mouth  of  the  sac  without  opening  it,  and  thus  to  make  it  extensil 
enough  for  the  return  of  its  contents.  You  may  try  tliis,  but  the  chani 
of  success  are  small.  You  are  much  more  likely  to  cut  into  the  sac 
some  thin  place,  and  when  you  have  done  this  you  had  better  enlar 
the  opening  and  divide  the  stricture  from  within."* 

Operation  by  Opening  the  Sac. — This,  with  very  few  exceptions, 
the  method  to  be  employed.  For  many  reasons  it  is  better  and  mc 
satisfactory^  and  of  these  the  two  following,  apart  from  others,  ^ 
justify  its  performance  in  the  majority  of  cases:  I.  The  importance 
inspecting  the  bowel;  2.  It  renders  an  attempt  at  radical  cu 
possible. 

In  this  and  in  the  former  case  much  difficulty  is  occasionally  n: 
with  in  deciding  as  to  whether  the  sac  is  reached  or  no.  The  cam 
of  difficulty  here  are  mainly — (i)  An  altered  condition  of  the  sc 
l)arts  from  the  pressure  of  a  truss,  or  from  long  strangulatio: 
(2)  from  meeting  with  fluid  outside  the  sac;  (3)  from  the  extrei 
thinness  of  the  patient,  wliich  leads  to  the  sac  being  reached  u 
expectedly;  (4)  from  the  opposite  condition,  much  fat  being  met  wi 
in  several  of  the  deep  layers,  making  it  uncertain  which  is  the  extr 
perit  enseal  layer,  the  fat  in  these  cases  being  often  soft,  and  readi 
breaking  doN\ii  under  examination  ;  (5)  an  apparently  puzzling  numb 
of  layers — this  condition  is  usually  due  to  "hair-splitting"  ove 
carefulness  on  the  part  of  the  operator,  at  other  times  it  is  broug] 
about  by  a  much  thickened  fascia  propria  separated  into  imperfe 
layers  by  its  softened  condition  or  inflammatory  matting;  (6)  by  tl 
absence  of  a  sac.f 

Aids  in  Recognising  the  Sac  in  Cases  of  Difficulty, — Several  of  tha 
ordinarily  given  (Erichsen,  loc,  supra  dt,) — e.g.y  **  its  rounded  and  teni 
apjie^rance,  its  filamentous  character,  and  the  arborescent  appearance  < 
vessels  on  its  surface" — are,  I  think,  quite  fallacious.  So,  too,  wit 
regard  to  the  escape  of  fluid  from  the  sac,  for  this  is  ofl^n  dry  in  femon 
lierniae,  and  occasionally  fluid  is  met  with  before  the  sac  is  reached.  . 
smooth  lining  characteristic  of  its  inner  surface  is  more  reliable,  but  tl" 

*  In  trying  to  divide  points  of  stricture  outside  the  sac,  attention  should  be  paid  1 
the  foUo^^-ing: — (i)  First  reaching  the  sac  itself,  if  possible,  by  a  careful  division  of  a 
the  overlying  structures  in  the  vertical  incision  carried  well  upwards;  (2)  careful] 
drawing  down  the  sac,  so  as  to  expose  any  fibres  constricting  its  neck;  (3)  genii 
insinuating  the  point  of  the  director  under  any  bands  met  with. 

t  A  sac  is  said  to  be  absent  in  some  cases  of  hernia  of  the  ciecum,  and  where  th 
patient  has  been  operated  on  before.  This,  however,  was  not  the  case  in  three  herni: 
containing  the  caecum,  and  in  two  which  had  been  operated  on  before,  that  have  com 
under  my  care. 
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inner  surface  of  the  fasr-ia  propria  h  sonietiiiies  reniarkahly  sniootli. 
Two  points  remain  wluVh  will  help  to  solve  the  doubt — (a)  To  draw 
gfntly  down  the  doahtfid  stnieture,  whether  sac  or  Ixjwel,  and  to  examine 
whether  it  i^^  contiiiuons  above  and  below  with  the  structures  of  the 
aMumeu  and  thi^'li,  Hke  the  other  coverin^^'s  of  tht"  hernia,  or  whether  it 
lias  a  distinct  neek  to  be  traced  into  tlie  abdominal  cavity ;  (b)  To  see  if 
tiie  point  of  a  Key's  dtrector  can  be  insinuated  along  this  last  donbtful 
layer  into,  and  moved  within,  the  pentona^al  cavity  or  no.  In  a  very 
few  cases  the  surgeon,  if  still  in  doubt,  incises  carefully  the  suspected 
layer,  and  tries  if  he  can  pasw  in  a  probe  and  move  it  from  side  to  side; 
if  this  can  be  done,  he  in  still  outside  the  bowel,  not  l^etweeu  the 
peritonteal  and  muscular  coats  of  intestjnc. 

The  sac  being  carefully  nicked  with  the  scalpel-blade  held  horizontally 
at  a  spot  where  it  can  best  be  pinched  np  with  dissccting-forceps— a 
matter  of  much  difficulty  at  times,  owing  to  its  tenseneBS'=-is  slit  up  on  a 
(lireetor,  and  iti*  eontcnt;i  examined.  If  omentum  first  present  itself, 
thi^  i^  drawn  to  one  side  and  unravelled,  ami  intestine  sought  for.  This 
iif^ually  takes  the  form  of  a  small,  very  tense  knuckle,  of  varying  colour 
and  condition.  If  it  will  facilitate  tlie  manipulations  needful  for 
reduction,  the  omentum  may  l>e  Orst  dealt  with,  (l)  If  this  be  volumin- 
owB  and  altered  in  struct mv,  it  should  be  tied,*"  bit  by  bit,  with  reliable 
chromic  gut  or  silk,  and  then  cut  away,  the  scissors  being  applied  so 
close  to  the  ligatures  as  to  leave  holding-room,  but  no  excess  to  mortify 
or  slough.  After  the  retnni  of  the  intestine,  the  stump  is  also  rejjlaced 
wthin  the  abdomen.  (2)  If  the  omentum  be  small  in  amount  and 
I'ecently  descended,  it  may  be  merely  returned.  (3)  In  a  few  rare  cases 
when  the  omentum  is  intimately  atlherent  to  the  sac,  and  the  |>atient's 
condition  does  not  admit  ui'  delay,  the  cmientnm  must  be  left  in  »iiti. 
however,  this  course  %'ery  mneli    interferes   with   the    satisfactory 

kring  of  a  truss,  and  as  it  is  likely  to  lead  to  a  fresh  descent  of  bowel, 
it  shouhl  never  he  folio wefl  if  it  can  be  avoided. 

Bediiciion  of  ike  httesiine, — ^As  soon  as  this  is  exposed,  the  surgeon 

imiites  with  tlie  little  finger-naih  or  a  Key*8  director,  the  tightness  of 
Gimljemat's  ligament.  In  a  few  cases  reduction  may  1m*  at  once  eftected 
by  gentle  pressure  backwards  on  the  bowel  with  the  tip  of  the  little 
finger.  But  in  the  large  majority  the  aliove  site  of  .stricture  will  need 
<livision- — a  |>oint  requiring  much  carefulness  for  fear  of  injuring  the 
intestine  or  important  surrounding  structnres.  If  the  degi'ce  of  tightness 
of  the  parts  admit  of  it,  thei-e  is  no  director  so  safe  and  satisfactory 
as  the  index  or  little  finger  of  the  left  hand  passed  up  to  the  stricture, 
and  the  nail-tip  insinnated  beneath  this,  tlie  henna-knife  being  introduced 
along  the  pulp  of  the  finger  (Fig.  8).  But  there  is  rarel\*  room  for 
this,  and  a  Key's  directorf  ivmst  usually  take  the  place  of  the  linger. 


♦  For  fecurity's  sake  the  ligatures  sboultl  be  mftde  to  interlock.  Tf  hasmorrhage  occur 
from  the  omentum  after  it  haa  tjecii  replaced,  the  surgeou  must  remember  tbat  returned 
omeotam  gciicraUy  escapes  far  from  the  wound.  Tt  will  thus  l>c  usually  needful  to 
estetid  the  wound  upwards  along  the  linea  semilunaris* 

f  Tbi»  direelor  is  broad,  bo  as  to  prevent  any  intestine  curling  over  and  reaching  the 
knife  ;  blunt-prdnted,  so  as  not  to  damage  the  contents  of  the  pcntona-al  eavity :  tiually^ 
its  groove  does  not  run  qtnte  op,  to  the  end,  so  that  the  knife-point  shall  be  stopped 
l*fore  it  eimies  in  comaet  with  tlic  important  parta. 
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The  tip  of  this  instrument  being  insinuated  into  the  peritonsBal  cavit 
just  under  Gimbeniat's  ligament,  the  hernia-knife*  is  introduced  obliquel; 
or  flat-wise  upon  it,  its  end  slipped  under  and  beyond  the  ligament,  it 
edge  turned  towards  the  constricting  fibres,  and  a  few  of  these  genth 

cut  through  in  an  upwan 
Fio-  8t  and  inward  direction.     Ii 

doing  this  it  is  well  for  th< 
surgeon  to  draw  down  thu 
edges  of  the  cut  sac  clo« 
to  its  neck,  and  to  ask  ai 
assistant  to  hold  these,  thui 
facilitating  the  passage  oi 
the  director  and  the  knife 
by  preventing  the  sac  fall- 
ing into  folds  before  them. 
(FerguBBon.)  Occasionally,  also,  a  knuc- 

kle of  intestine  persistently 
coils  over  the  edge  of  the  director.  This  is  best  met  by  patience,  by 
drawing  it  out  of  the  way  by  the  carbolised  finger-tip  of  an  assistant,  or 
by  pressing  it  down  with  the  handle  of  a  pair  of  dissecting-forceps. 

The  direction  and  the  extent  to  which  the  stricture  must  be  cut  are 
matters  of  much  importance.  The  upward  and  inward  line  is  the  only 
path  of  safety.  Directly  outwards  lies  the  femoral  vein ;  by  cutting 
upwards,  the  spermatic  cord,  and,  if  upwards  and  outwards,  the  epi- 
gastric artery,  would  be  endangered;  behind  are  the  peritonaeum  arid 
pubes.  The  incision  upwards  and  inwards  must  be  of  the  nature  of  a 
nick ;  otherwise,  owing  to  the  imperfect  healing  of  the  fibrous  structure, 
the  ring  will  be  left  large  and  gaping,  thus  facilitating  the  re-descent  of 
the  hernia,  producing  much  difficulty  in  fitting  trusses,  and  causing 
certain  discomfort  and  probable  peril  to  the  patient,  especially  if  she 
belong  to  the  poorer,  hospital  class. 

Gimbemat's  ligament  having  been  carefully  and  sufficiently  nicked, 
the  bowel  is  replaced  either  by  gentle  squeezing  between  the  finger 
and  thumb,  so  as  to  empty  it  of  its  contents,  or  with  the  pressure  of 
the  little  finger;  the  sac  being  now  kept  stretched  with  forceps  so 
that  no  folds  interfere  with  the  return  of  the  bowel.  K  pressure  on 
one  part  of  the  intestine  fail,  it  must  be  tried  at  another  point. 
After  the  reduction  of  the  intestine  the  tip  of  the  little  finger  should 
be  introduced  through  the  crural  canal  into  the  peritonsBal  cavity  to 
ascertain  that  the  gut  is  absolutely  safe  ;  a  little  sterilised  iodoform  ifl 
then  dusted  on  to  the  stumps  of  omentum,  and  these  too  returned,  if 
this  has  not  been  done. 

If  the  patient's  condition  and  age  admit  of  it,  and  if  the  adhesions 
are  not  too  firm,  the  sac  should  next  be  taken  away  by  carefully 
separating  it  with  the  finger  or  a  director  from  its  attachments.  It 
should  then  be  pulled  well  forwards,  an  aseptic  finger  introduced  up 

♦  A  curved  one  will  be  found  most  uscfuL  The  cutting  blade  is  usually  too  broad 
and  the  tip  too  massive.  On  the  other  hand,  a  worn-do^^v-n  blade  has  been  known  to 
break  while  dividing  a  tense  Gimbernat's  ligament.  The  intestine  may  thus  be 
wounded,  or  the  fragment  of  the  knife  escape  into  the  peritonseal  cavity. 

t  The  cutting  blade  of  the  knife  shown  here  is  needlessly  long  and  unguarded. 
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to  its  neck,  this   part  next  ligutured  with  stout  silk  as  high  up  m 

[possible,  the  finger  then  withdrawn,  and  the  !<ae  cut  away  half  an  inch 

[below  the  ligature.     It  the  surgeon  is  at  all  doubtful  about  the  safe 

[ligature  of  any  stump  of   omentum,  he  should  keep  this   down  and 

m-ansfix  it   and  the   neck   of  the  sac  with  a  double  sflk  ligature,  the 

ends  of  which  are  afterwards  cut  short.     Sufficient  drainage   is   now 

I  pruvided  by  a  small  tube  ur  a  bundle  of  horsehair,  and  the  superticial 

I  uound  closed.     The  dressings  uuist  be  applied  with  sufficient  care  to 

jkeep  the  wound  secura  from  obviously  close  sources  of  contamination. 

It  m  well  to  place  a  separate  pad  of  earbolised  tow  ur  salicylic  wool 

over  the  anus  and  genitals,  and  to  draw  the  water  otl'  before  the  jiatient 

leaves  the  table.      The  thigh    should    not   be    kept  too  much   Hexed, 

othennse    the  escape   of   discharge    from    the    drainage-tube   will    be 

interfered  with. 

The  account  of  an  ordinary  operation  having  been  givenj  it  remains 
to  consider  certain  complications.     These  are  chielly  : 

1.  Adiiesious  of  Bowel  to  tlie  Sac  or  Omentum. — The  treatment  of 
this  uncommon  coniiilication  must  vary  with  (a)  the  character  and 
pc*sition  of  the  adhesions,  (/8)  the  Louditiou  of  the  intestines,  and 
[y)  the  stAte  of  the  patient.  Owing  to  the  difficulty  of  fitting  on  a  truss 
if  any  of  the  hernia  is  left  uiu'edueed,  every  attempt  should  be  made  to 
free  the  contents  by  separating  the  adhesions  with  the  point  of  a  steel 
director,  the  finger-naib  or  a  blunt-]>ointed  bistoury.  When  near  the 
neck  they  must  always  be  divitled.  sufficiently  nicked,  or  stretched. 
Xo  intestine  and  omenta ui  still  adherent  to  eitch  other  should  ever  be 
retunied.  A  few  cases  remain  in  which  adhesions  should  be  left, 
alone.  When  gangrene  is  threatening,  but  the  operator  is  too  short- 
handed  to  face  i-esection  of  the  affected  intestine,  the  presence  of  adhe- 
dons,  especially  abcnit  the  neck  of  the  sac,  is  the  chief  safeguard  again.st 
»*xtravasation  into  the  peritonieal  cavity.  In  some  cases  of  large  heruia» 
if  the  patient  be  much  collapsed,  so  long  as  any  recently  descended 
loop  is  returned,  any  long-adherent  intestine  may  be  left.  Anrl  in 
other  cases  of  collapse  from  delay  of  the  operation,  where  there  is  much 
dilhculty  in  returning  a  loop  of  intestine,  especially  if  this  be  not  in 
good  condition,  it  may  be  left,  after  the  stricture  has  been  sufficiently 
divided. 

It  occasionally  happens  in  these  cases  of  deeply  congested  bowel, 
especially  in  inguinal  hernia,  that  after  an  otherwise  successful  herni- 
otomy the  patient  passes  profuse  and  l>loody  stools.  This  condition 
may  prove  fatal.  In  one  or  two  cases  of  this  kind  whicli  have  come 
luider  my  notice  the  operator  was,  most  unfairly,  blamed  for  having 
incised  the  bowel. 

Mr  Rough  (^Lancatj  Oct.  ii,  1884)  records  a  case  in  whicli  a  patient  died  in  collapse 
U'o  hours  after  the  redaction  of  a  very  large  scrotal  hernia.  The  pelvic  cavity  was;  full 
nf  hiood'Htaincd  »criim  ;  ten  feet  of  intestine  were  ff*und  dark  purple  in  colour^  but 
unfujure<L     On  laying  the  j^t  open  about  a  pint  and  a  hall  of  bluod  escaped. 

2.  Tightly  Constricted  or  Gangrenous  Intestine. ^In  spite  of  all  that 
has  been  taught  about  the  irnpoiiance  of  early  operations,  cases  do  still 
occur  in  which  retuniiug  the  l>owel  h  doid>tfui  or  out  of  the  question. 
In  most  cases  of  doubt,  aa  long  as  the  stricture  is  sufficiently  divided 
and  the  intestine  placed  only  just  witliin  the  crural  ring  (the  wound 
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being  left  open  and  the  sac  not  ligatured),  the  interior  of  the  abdonier 
is  the  best  place  for  the  intestine.  Ajid  this  is  true  of  congested 
intestine,  however  deeply  loaded  with  blood  only,  as  long  as  there  ie 
some  shade  of  red  present.  But  on  these  points  nothing  will  surpass 
the  advice  of  Sir  J.  Paget  (loc,  mpra  cit.,  p.  138) :  "  You  are  to  judge 
chiefly  from  the  colour  and  the  tenacity.  Use  your  eyes  and  your 
fingers;  sometimes  your  nose;  very  seldom  your  ears,  for  what  you 
may  be  told  about  time  of  strangulation,  sensations,  and  the  rest  is 
as  likely  to  mislead  you  as  to  guide  aright.  As  to  colour  ....  I  am 
disposed  to  say  that  you  may  return  intestine  of  any  colour  short  of 
black,  if  its  texture  be  good ;  if  it  feel  tense,  elastic,  well  filled  out, 
and  resilient,  not  collapsed  or  sticky ;  and  the  more  the  surface  of  the 
intestine  shines  and  glistens,  the  more  sure  you  may  be  of  this  rule. 
When  a  piece  of  intestine  is  thoroughly  black,  I  believe  you  had  better 
not  return  it,  unless  you  can  be  sure  that  the  blackness  is  wholly  from 
extravasated  blood.  It  may  not  yet  be  dead,  but  it  is  not  likely  to 
recover ;  and,  even  if  it  should  not  die  after  being  returned,  there  will 
be  the  great  risk  of  its  remaining  unfit  to  propel  its  contents,  and 
helping  to  bring  on  death  by  what  appears  very  frequent — distension 
and  paralysis  of  the  canal  above  it.  But,  indeed,  utter  blackness  of 
strangulated  intestine  commonly  tells  of  gangrene  already  ;  and  of  this 
you  may  be  sure  if  the  black  textures  are  lustreless,  soft,  flaccid  or 
viscid,  sticking  to  the  fingers,  or  looking  villous.  Intestine  in  this 
state  should  never  be  returned.  Colours  about  which  there  can  be  as 
little  doubt,  for  signs  of  gangrene,  are  white,  grey,  and  green,  all  dull, 
lustreless,  in  blotches  or  complete  over  the  whole  protnided  intestine. 
....  Then  as  to  the  texture  of  the  intestine :  it  should  be,  for  safety 
of  return,  thin-walled,  firm,  tense,  and  elastic,  preserving  its  cylindrical 
form,  smooth,  slippery,  and  glossy.  The  further  the  intestine  deviates 
from  these  characters,  the  more  it  loses  its  gloss  and  looks  villous,  the 
more  it  feels  sticky  and  is  collapsed  and  out  of  the  cylinder  form,  the 
softer  and  more  yielding,  the  more  pulpy,  or  like  wet  leather  or  soaked 
paper,  the  less  it  is  fit  for  return.  And  when  these  characters  ai'e 
combined  with  such  bad  colours  as  I  have  described,  the  intestine  had 
better  be  laid  open,  that  its  contents  may  escape  externally  and  do  no 
harm." 

In  other  long-standing  cases  of  femoral  hernia  the  chief  stress  of  the 
constriction  is  shown,  not  on  a  dying  loop  of  intestine,  but  in  ulcera- 
tion, partial  or  nearly  ring-like,  at  the  neck  of  the  sac,  under  the  sharp 
edge  of  Gimbemat's  ligament.  Where  this  condition,  owing  to  tlie 
duration  of  the  case,  is  suspected,  the  intestine  should  be  very  gently 
drawn  down,  and,  if  ulceration  be  found,  laid  open.  If  the  mischief  be 
localised,  and  the  adjacent  intestine  fairly  healthy  and  not  fixed,  it  will 
be  well  to  stitch  it  to  adjacent  parts  to  prevent  it  slipping  up  into  the 
peritonseal  cavity. 

The  treatment  of  gangrenous  intestine  in  a  heniia  is  fully  dealt  with, 
later  on,  under  the  heading  of  Eesection  of  the  Intestine.  I  will  only 
say  here,  that  wherever  possible,  i.e.,  in  cases  where  the  condition  of 
the  patient,  and  the  experience,  and  help  ready  to  the  surgeon's  hand, 
admit  of  his  taking  this  step,  the  gangrenous  intestine  should  always 
be  resected.  In  a  lew  cases  where  the  above  conditions  are  absent,  the 
surgeon  must  rest  content  with  opening  the  intestine  and  leaving  it 
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in  9thi.  The  quickest  way  will  be  to  draw  tlie.  wliole  loop  that  is 
daniAgecl  outside  the  peritonteal  Bac,  and  keep  it  in  place  by  a 
ftprilised  bongie  or  glass  rod  of  ajjpropriate  size,  as  in  iiigxiiiial 
colotomy  (tp  r.). 

It  has  been  much  rli^jnited  whether,  in  these  case**,  when  the  intes- 
tine is  unfit  to  be  retnniecl,  it  is  safe  or  needful  to  divide  the  stricture 
in  addition  to  laying'  ui)en  tlie  intestine.  On  the  one  hand,  M.  Dupuy- 
tren.  Sir  A*  Cooper,  M\\  Key,  and  Sir  J.  E.  Erich^en  have  advoeated 
this  step  being  taken;  on  the  other,  Mr.  Travers  and  Sir  W,  Lawrence 
were  agains^t  it.  The  folli>wing  words  of  a  very  brilliant  writer*  will 
probably  convince  most  that  thi^  step  i.s  not  only  injnriuus  but  un- 
needed  :  **  The  only  result  of  this  is  that  tlu^  prott'cting  barrier,  which 
divides  the  still  aseptic  peritona^al  cavity  from  the  putrid  sac^  is 
bn>ken  down,  and  putridity  spreads  upwards  into  the  abdomen  and 
kills  the  patient  by  rapid  8ej>tieEenn*e  poisoning.  Why  break  down 
this  valuable  wall?  If  it  is  argued  that,  unless  the  stricture  is  flivided, 
the  contents  of  the  bowel  cannot  escape,  then  the  reply  is  that  expe- 
rience pix)ve8  this  to  be  utterly  untrue.  In  a  very  short  time  both 
flatus  and  fseces  iind  their  way  out.  As  everyone  knows,  the  nipping 
of  the  gut  is  not  pro<iuced  by  a  sudden  narroAving  of  the  hernial  a]>er- 

turei  bat  by  a  swelling  of  the  loop  of  gut When  the  gut  is  slit 

tip,  its  contents  are  set  free,  and  its  indamnmtory  juices  escape,  with 
the  result  tJiat  its  swelling  gues  dowji,  and  room  enough  is  soon  per- 
mitted for  wind  and  faeces  to  pass,  more  particularly  as  the  fa&ces  are 
invariably  quite  liquid/' 

3.  Wound  of  Intestine. — This  may  be  due  to  (a)  carelessly  incising 
thin,  soft  parts ;  (f*)  great  difficulty  in  making  out  the  sac  and  the 
intc*8tine  in  a  fat  patient,  with  the  i»arts  matted,  especially  if  the  light 
is  bad;  (c)  to  the  intestine  being  allowed  to  curl  over  the  edge  of  the 
director  while  the  stricture  is  l>eing  divided^  or  to  tins  being  cut  with 
careless  freedom,  or,  lastly,  to  a  loop  lying  out  of  si^ht  just  aliove  the 
constriction,  and  to  the  hernia-knife  coming  in  contact  with  this.  Any 
bubbling  of  flatus  or  escape  of  fneces  must  lead  to  a  careful  search  for 
the  wound.  The  oyK^ration  wound  being  freely  enlargerL  the  wound 
in  the  intestine  found,  tenii>nrarily  close<l  with  a  Siiencer  Wells's 
iCH'ceps,  and  drawn  (pn'te  out  of  the  abdomen,  the  intestines  around 
Afe  carefully  cleansed  and  packed  out  of  the  way,  and  protected  with 
tampons  of  icMloform  gauze  or  Hat  sponges.  When  the  wound  in  the 
hitestine  is  small,  it  may  usually  be  tied  up  around  a  pair  of  dissecting- 
forceps  with  carbolised  silk,  the  li^iiture  not  being  tied  too  tightly,  and 
the  ends  cut  short.  If  the  opening  lie  larger,  it  should  be  chased  by 
Lembert^s  sutnre  (aee  Suture  of  the  Intv^otinej.  Whirhever  method  is 
TWed,  the  injuivd  part  should  lie  replaced  just  within  the  peritonjeal 
cavity,  and  in  a  severe  case  the  sac  should  not  be  taken  away  or  the 
wound  closed.  The  patient  should  be  kept  under  the  influence  of  opium, 
and  liquids  restricted. 

4,  Wound  of  Obturator  Artery, — The  position  of  this  vessel  when  it 
ri«es  1»\'  a  common  trunk  with  tlie  deep  e|iigastric  instead  of  from  the 
interna!  iliac,  which  occurs  in  two  out  of  every  seven  ((iray),  may  bear 


•  Mr  vs.  liankfl,  Clinical  NvUmm  Two  Ymr*'  Surtfical  Wtfrk  in  the  lAmrpml  Bflyal 
[yirmaryt  p,  96, 


1 


42  OPERATIONS  OX  THE  ABDOMEN. 

a  very  impoii:ant  relation  to  the  crural  ring.  In  most  cases  when  thu 
arising  abnormally,  the  artery  descends  to  the  obturator  foramen  clos 
to  the  external  iliac  vein,  and  therefore  on  the  outer  side  of  the  crura 
ring  and  out  of  harm's  way.  In  a  small  minority  of  cases  the  arter 
in  its  passage  downwards  curves  along  the  margin  of  Gimbeniat's  liga 
ment,  and  may  now  be  easily  wounded. 

The  treatment  is  mainly  preventive — i.e.,  by  making  the  smalles 
possible  nick  that  will  be  sufficient  into  any  point  of  stricture,  such  ai 
Gimbemat's  ligament,  a  point  the  importance  of  which  lias  already 
been  alluded  to  (p.  38),  and  by  using  a  hernia-knife  that  is  not  over 
sharp.     If  the  artery  has  probably  been  wounded,  the  following  pointi 
are  of  interest: — (i)  The   haemorrhage   may  not   at   once   follow  th< 
wound.     It  may  not  make  its  appearance  till  the  bowel  is  all  reduced 
or  even  until  a  quarter  of  an  hour  after  the  wound  has  been  stitchec 
up.     In  one  case,  that  of  Dupu\i;ren,  no  haemorrhage  occurred,  and  tin 
division  of  the  art«ry  was  discovered  for  the  first  time  at  the  necropsj 
three  weeks  after  the  operation.     (2)  It  may  occur  when  the  sac  hat 
not  been  opened.     (3)  As  is  8ho\\ai  by  Dupuytren's  case,  it  is  not  neces- 
sarily a  fatal  accident.     (4)  Very  various  means  have  served  to  arrest 
the  haemorrhage,      (a)  Pressure,  as  in  the  cases  of  Sir  W.  Lawrence, 
Mr.  Hey,  and  Mr.  Barker.*     This  means  was  successful  in  two  out  ol 
the  three  cases  in  which  it  has  been  employed.     It  should  only  be 
resorted  to  when  the  patient's  condition  does  not  admit  of  the  wound 
being  enlarged,  and  the  bleeding  points  found  and  dealt  with  by  ligature 
or  forci-pressure.     When  pressure  has  to  be  trusted  to,  it  should  be  effi- 
ciently employed  by  means  of  tampons  of  iodoform  gauze  ^v^uug  out  ol 
carbolic  acid  lotion  (i  in  20)  and  secured  on  silk,     (fi)  Ligature  of  the 
vessel,  usually  the  proximal  end.     Of  five  cases  given  by  Mr.  Barker, 
this  was  successful  in  four ;  it  is  only  stated  in  one  that  the  distal  end 
was  also  secured.     The  ligature  had  been  applied  in  some  cases  by  con- 
tinuing the  wound  upwards ;  in  others  by  making  an  incision  parallel 
with  Poupart's  ligament,  as  if  for  t\dng  the  external  iliac.     This  step 
should  always  be  taken  when  the  patient's  condition  is  satisfactory.! 
In  two  of  Sir  W.  Lawrence's  cases  the  fainting  of  the  patient  appears  to 
have  decided  the  cessation  of  haemorrhage.     Both  of  these  recovered. 
(7)  In  the  event  of  ligature  being  really  impossible,  it  might  be  worth 
while,  before  taking  other  steps,  to  tr}-  the  application  of  a  pair  of 
Spencer  Wells's  forceps.     These  should  be  left  in  situ  for  three  or  four 
days,  and  would  favour  drainage. 

5.  HernifiB  with  Unusual  Contents. — These  may  be  (a)  Fat  hemiae. 
Both  in  the  inguinal  and  femoral  regions,  but  especially  in  the  latter, 
the  extra-peritonaeal  tissue  near  the  rings  may  become  increasingly 
fatty.  Gradually  projecting  towai'ds  the  surface,  it  drags  down  the 
l^ritonaeum  to  which  it  is  loosely  connected.     I  have  operat-ed  on  one 


*  Clin.  Sor.  Trans.,  vol.  xi.  p.  180.  This  paper  ^"ill  well  repay  perusal.  Most  of  the 
above  information  is  taken  from  it. 

t  Mr.  Hulke  (^Lancet,  1885,  vol.  i.  p.  746),  by  freely  opening  up  the  wound  and  using 
large  retractors,  found  a  comparatively  large  atheromatous  artery  spouting  freely. 
From  its  position  this  was  a  large  communicating  artery  between  the  deep  epigastric 
and  obturator,  lying  just  behind  Gimbernat's  ligament.  Both  ends  were  secured  with 
very  great  diflSculty.    The  patient  did  well. 
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eiicb  case  in  a  girl,  aged  19,  in  whom  the  fitting  of  a  truss  was  uii* 
stitia&ctory.  Here  I  exi^eered  to  find  an  omental  hernia.  Into  the 
jviucli  so  fonned  intestine  or  onieiituin  may  present.  In  other  caaes,  if 
the  extra-}>en  ton  teal  fat  thus  protruded  lieeome  aksurbed,  the  hollow 
thus  left  may  jn-oduce  a  spaee  for  the  ]ieritona3iini  to  prqjeet  into* 
O)  Hernia  of  the  ovaiy.  This  is  much  more  commonly  met  with  in 
ingumal  hernia?.  The  chief  points  in  the  diagnosis  of  these  difficult 
«ises  are  the  characteristic  oval  shape  and  size  of  the  swelling;  the 
peculiar  sickening  pain  when  the  swelling  is  piY^ssed  upon;  the  swelling 
I^ing  larger  and  the  tenderness  greater  during  menstjuation  ;  the  swelling 
may  t^ometimes  be  made  to  move  when  the  uterus  is  displaced  laterally 
with  n  vulsellum,  and  the  ovary  of  tliat  side  is  not  to  be  made  out  per 
vfkfjinnm.  Where  other  treatment  lias  failed^  where  the  swelling  is 
irredadble  and  prevents  the  fitting  of  a  truss,  where  the  symptoms  are 
sufficiently  urgent  to  cripple  a  young  life,  the  displaced  ovary  should  be 
removed.  The  operation  should  be  rigidly  aseptic.  Adhesions  arc  not 
uucommon.     (7)  Hernia  of  vermiform  appendix. 

I  met  witli  a  case  of  this  early  iu  1890^  iu  ft  lady,  aged  43,  a  putieiit  of  Dr.  Fraser'i, 
of  Eomfoi\l.  The  feinoi-al  hernia  was  here  irre<luciblet  dull,  gave  a  feel  of  omentum, 
and  eitnnod  upwurds  and  outward*  in  the  usual  way.  As  no  truss  was  satisfactory^  and 
a»  the  patient^  the  wife  of  0  missionary,  was  to  lie  much  abroad,  a  radical  cure  waa 
AtlFbed*  Tlie  sac  0t>utaiH*»d  much  fluid,  but  uo  omentum.  In  the  ourcr  part  of  the 
hcTiiiA  lay  a  thick  fleshy  iKjdy,  tubular  and  expanded  at  its  end.  Near  Qimbcrnat'a 
ligUDent  it  was  constricted  and  diHtinctly  abraded.  After  notch iu>;  the  above  ligament, 
thii  body,  which  proved  to  be  the  appendix,  was  easily  retunied.  The  sac  was  removed. 
The  awe  did  excellently. 

In  another  case  I  aliould  remove  the  appendix  if  there  were  time  for 
making  the  necessary  jstitnri ng  secure.  (S)  Hernia  with  more  tlian 
one  gac.  This  may  be  due  to  the  presence  of  membrane,  inflannnatory 
in  origin,  which  has  divided  the  ori^dnai  6ae. 

Causes    of    HemisB    not    doing     well     after    the     Operation.  — - 

(1)  IVritonitis,  usually  from  the  operation  beiii*^  perforuie<l   too  late. 

(2)  Enteritis.  This  may  l^e  t^ld  l>v  the  tymi>anitefi,  tenderness  and 
vomiting  l>eing  nnieh  less  marked,  and  oft*-ij  tlie  jiresence  of  tliarrhcea. 

(3)  Septic  trouble.  en*sipelas.  Th^*  eight  folhmiiig  are  the  causes  of 
intestinal  obstruction  after  operations  for  hernia:  (4)  The  descent 
And  re-strangulation  of  the  bowel.  (5)  80  much  damage  to  the 
intestine  that  it  lies  paralysed  in  the  iieritonaBal  cavity.*  (6)  Cica- 
tricial stricture  of  the  intestine.  (7)  Fixing  of  the  lx)wel,  after  itB 
redttction»  by  adhesions  to  the  abdominal  walht  (8)  Formation  of  a 
band  out  of  the  above  adiiesions.  (9)  Fixing  of  the  two  ends  of  a  loop 
of  int4?stine  by  adhesions,  (10}  Formation  of  an  otuental  band  iti  the 
tieighbourliCK.nl  of  one  of  the  hernial  orifices,  a  band  so  formed  causing 
obstruction  later  (Brit,  Med,  Jotini.,  1879.  vol.  ii.  p.  491).  (ii)  A  very 
rare  condition.  The  sac  may  be  nndtilocnlar ;  when  the  intestine  is 
n^ditced  it  may  l)e  returned  into  one  of  these  cavities  instead  of  within 
tlie  ab<lomen.     Mr,  Bellamy  has  published  such  a  case  (lancet,  1886, 

•  I  tiare  recorded  (i?nV.  Med,  Jmtm,^  1879,  vol.  ii,  p.  491)  an  inatanee  of  thia  in  whicht 
1«a  days  after  au  operation  for  intestinal  obstruction  by  band^,  death  took  pUoc  from 
iht  intestine  never  hairing  recovered  itself, 

t  This  ^nd  the  next  three  arc  given  hj  Mr.  Treves^  Lajwet^  1884,  toL  L  p.  loaa. 
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vol.  ii.  p.  433).  A  good  illustration  of  this  is  given  in  Mr.  Holmei 
Surgery,  p.  698,  Fig.  322 ;  the  patient  here  died  eight  days  aft 
an  operation  for  strangulated  hernia. 


STBANGTJIiATED   INGUINAIi   HEBNIA  (Figs.  9  and.  10). 

Operation. — In  considering  this  it  ^vill  not  be  needful  to  go  agai 
into  detail,  as  in  the  case  of  Strangulated  Femoral  Hernia ;  the  chi 
points  of  difference  and  those  of  importance  will  be  considered  carefull; 

The  parts  being  shaved  and  cleansed,  and  the  thigh  a  little  flexe< 
an  incision  four  inches  long  at  first  is  made  in  the  long  axis  of  tl 
tumour,  with  its  centre  (in  an  ordinary  scrotal  case*)  over  the  extemj 
abdominal  ring.      This  incision  may  be  made  either  by  pinching  up 
fold  and  cutting  from  within  outwards,  or  by  cutting,  in  the  usual  waj 
from  without  inwards.    The  pressure-forceps  may  be  left  on  the  extenu 
pudics  (both  superior  and  inferior;,  these  vessels  being  finally  closed  b 
the  sutures  which  unite  the  wound.     As  the  layers  are  divided,  th 
knife  being  kept  strictly  in  the  same  line  throughout,  some  arcliinj 
fibres  of  the  inter-columnar  fascia  may  be  seen  above,  but  the  first  lave 
usually  recognised   is  the   cremasteric   fascia,  often    much   thickened 
After  this  the  transversalis  fascia,  also  much  thickened  and  vascular 
looking,  is  slit  up,  and  any  extra-peritonaeal  fat  overlying  the  greyish 
blue  sac  looked  for.    The  surgeon  now  sees  if  he  can  find  any  constricting 
fibres  outside  the  sac,  and   slits  them  up  on  a  director.     The  mon 
voluminous  the  hernia  the  more   important   it   is  to  avoid   exposun 
and  manipulation  of  its  contents  by  opening  the  sac.f     But  in  th< 
majority  of  inguinal  hemiee  the  surgeon  must  be  prepared  for  opening 
the  sac.     As  soon  as  this  is  done,  with  the  precautions  already  giver 
(p.  37),  the  contents  are  examined,  omentum  got  rid  of  if  this  stej 
will  give  more  room,  and  the  sit«  of  stricture  found  with  the  finge^ 
nail  or  tip  of  the  director.    It  is  next  divided  with  the  hemia-knift 
manipulated   under  it  in  a  direction  straight  upwards,  so   as  to    lie 
parallel  with  the  deep  epigastric,  whichever  side  of  the  hernia  this 
vessel  occupies.^      During  this  stage  the  steps  given  at  p.  38  must 

*  In  a  strangulated  bubonocele  the  centre  of  the  incision  should  lie  over  the  internal 
abdominal  ring,  and  in  the  deeper  part  of  the  incision  the  deep  epigastric  must  be  felt 
for,  and  avoided. 

f  The  site  of  the  stricture  in  inguinal  hernia  varies.  In  both  varieties,  in  old  cases 
of  long  duration,  it  is  usually  situated  in  the  neck  of  the  sac  itself,  owing  to  contrac- 
tion and  thickening  of  this  and  the  extra-pcritona^l  tissue.  In  other  cases  of  oblique 
hernia  the  stricture  is  found  in  the  infundibuliform  fascia  at  the  internal  ring,  just 
below  the  edge  of  the  internal  oblique  in  the  canal,  or  at  the  external  ring.  In  a  direct 
hernia  the  constricting  point,  if  not  in  the  sac,  is  probably  caused  by  the  fibres  of  the 
conjoined  tendon.  In  many  cases  the  parts  are  so  approximated  and  altered  that  in 
the  short  time  given  for  an  operation  it  is  not  so  easy  to  tell  exactly  in  what  tissues  lie 
the  strangulation,  as  to  relieve  it.  Finally,  in  many  cases  of  young  subjects  and  acute 
strangulation,  muscular  spasm — e,//.j  of  the  internal  oblique — must  be  borne  in  mind. 

X  Of  course,  if  the  surgeon  is  certain  that  he  is  dealing  with  an  oblique  hernia,  he 
may  cut  outwards,  and,  in  the  case  of  a  direct  hernia,  inwards,  so  as  to  avoid  the  deep 
epigastric.  In  all  cases  the  cut  should  be  of  the  nature  of  a  nick  dividing  only  those 
fibres  which  actually  constrict,  any  additional  dilatation  being  usually  now  effected  by 
the  tip  of  the  director  or  finger. 
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taken  to  avoid  any  injury  to  the  intestine.  The  eonstrieting  point 
being  divided  and  dilated,  the  next  «tep  is  reduction  of  the  intestine. 
This,  in  bulky  inpiiiial  hernia?,  is  often  a  matter  of  difficulty  and  time, 
ITie  chief  causes  of  difflculty  here  are — (i)  A  large  aniouut  of  in- 
testine, one  or  two  coils  of  small  and  some  large  intestine  being  not 
verA*  nnconinion.  (2)  The  distension  of  these  with  flatus,  &c.  (3)  In- 
sufficient division  of  the  stricture ;  or  tliere  may  be  a  jjoint  of  strictiim 
higher  up  than  the  one  divided,  and  overlooked.  (4)  During  attempts 
at  reduction  one  bit  of  intestine  may  get  jammed  across  the  ring 
instead  of  slipping  up  along  it^  and  against  this  the  rest  of  the  con- 
tents are  fruitlessly  pressed.  (5)  Folds  of  tlie  sac  may  in  much  the 
same  way  block  the  opening. 

Aids  in  Difficult  Cases. — First,  that  part  which  lies  nearest  the  ring 

should  be  taken — e.*/.,  meseiiteiT  before  intestine.     After  each  part  is 

up.  pressure  should  l>e  made  on  it  for  a  few  seconds  before  another 

taken  in  hand.  If  the  surgeon  find,  aft^er  a  wliile,  that  he  is  mxiking 
no  progreiss  with  one  end  of  a  coil,  he  should  take  in  hand  the  other 

Fin,  g. 


(FergiisBon.) 

end,  or  another  coil  altogether  if  more  than  one  lie  present.  Much  of 
the  difficulty  met  with  in  the  reduction  of  the  iiit^estine  is  due  to  the 
surgeon  not  first  unravelling  the  coil  or  coils,  not  duly  tracing  up  the 
intestine  to  the  ring  so  as  to  make  out  the  relations  of  the  two,  and,  above 
all,  to  his  not  making  up  his  mind  which  end  of  the  coil  it  is  exactly 
which  he  intends  to  Ijegin  reducing.  During  the  manipulations  the 
ihigh  should  be  flexed  and  rotated  a  little  inwards,  and  the  cut  edges  of 
the  sac  dra\Mi  tense  with  fo recaps,  so  as  to  prevent  any  folding  or  push- 
ing up  of  this  liefore  the  intestine.  If  the  intestines  are  much  distended, 
attempts  should  be  made  to  return  some  of  their  contents  first  into  the 
abdominal  cavity.  If,  after  gentle  squeezing  with  the  finger  and  thumb, 
And  careful  pressure  upwards  on  each  successive  bit  of  !nt**stine,  it 
all  apf>ears  to  be  returned,  the  little  finger  must  be  passed  into  the 
abdominal  cavity  to  make  certain  that  no  knuckle  remains  in  the  canal 
or  internal  ring. 

Another  Method, — In  the  case  of  large  scrotal  hemise,  where  opening 
the  sac  in  the  ordinary  way  involves  much  exposure  of  peritonaial  sur- 
faces, I  believe  the  following  to  be  prefrrable  ;   A  small  opening,  just 


46 


01»E1L\T1()X8  OX  TIIE  ABDOMEN. 


large  enough  to  atlmit  the  left  index  finger  (previouely  rendered  aseptu 
is  made  in  tlie  sac  just  below  the  seat  of  constriction*  This  is  thi 
divided  on  the  finger  as  a  director,  from  without  inintrfh.  The  i 
should  not  be  again  opened  here,  but  after  all  the  constrieting  bands  hfl 
been  felt  and  perhaps  heard  to  give  way,  tlie  linger  easily  dilates  t! 
communicjition  with  the  peritonaeal  cavity  and  then  reduces  the  conten 
of  the  sac,  1  have  used  this  method  twice,  and  with  excellent  resull 
It  reduces  the  necessary  disturbance  of  peritoneeal  suifaces  to  a  minimui 
Where  from  long  strangulation  or  t!ie  acutenes.s  of  the  g\Tiiptoros  it 
advisable  to  inspect  the  eojitents  of  the  sac,  or  where  these  are  adlierer 
the  sac  nmst  Tie  more  freely  o])ened. 

Cases  will  occiisionally  be  met  with,  where,  owiiig  to  the  low  conditic 
of  the  patient,  the  large  amount  of  intestine  clown,  its  great  difitensio 


(Skey.)  ^ 

its  altered  condition,  still  i-ed  and  only  congested,  but  softened,  witlr  tn< 
peritonaml  coat  shaggy  rather  than  lustrous,  and  tending  to  tear  easily,  il 
is  clear  that  reductiun  will  not  be  effected  by  manipulation  only.  If  the 
distension  is  due  to  flatus,  punctuivs  may  safely  be  made  with  a  very  fine 
hydrocele  trocar.  Where  fluid  fa?cal  matter  is  present  the  above  step  k 
dangerous,  and  a  small  incision,  carefully  closed  by  Lemhert's  sutures, 
the  inversion  l>eing  thoroughly  carried  out,  will  give  the  best  results. 
Where  the  intestine  is  much  congested  aiul  softened,  though  uot  yet 
gangrenous,  or  where  the  surgeon  iias  not  skilled  assistance  and  all  the 
aids  of  modern  surgery  ready  to  his  hand,  he  had  better  leave  the  intes- 
tine in  the  sac  after  a  free  division  of  the  stricture.*    This  method,  while 

*  Tills  will  Fill  graflually  and  slowly  return  into  the  peritonaeal  cavity,    Od  thi»  point 
the  follow iug  case  by  South  CChelius'tj  Surffcfif,  voL  ii.  p,  40)  is  of  interest  i — ^**  I  know  ly 
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tmder  the  abovf^  conrlitions  tlie  safer,  prevents,  of  course,  any  attempt 
lit  relieving  the  patient,  at  one  operation,  hy  a  radical  cure. 

During  any  piTjlonged  nianipulatioti  of  the  intestiJies  these  shoidil  be 
kept  coveivci  m  nnieh  as  po^^^ihh^  hy  iodoform  or  plain  sterile  t^aiize 
wruiiiT  out  of  hot  nomial  saline  solution.  It  is  wise  ako  that  the  patient 
should  be  well  under  the  anaesthetic  now.  and  hreathin^^  quietly*  If 
vomiting  occur,  the  surgeon  mu^t  wait,  keeping  np  pressure  on  what  he 
has  reduced.  When  tlie  intestine  is  all  reduced,  any  li^^atnred  stumps 
of  omentum  are  i^turnwl,  and,  if  the  condition  of  the  patient  admit  of 
it,  the  sac  is  detached,  one  of  tlie  methods  of  radical  cure  givcji  at  p{>.  63 
to  79  made  use  of,  the  |ifecautions  as  to  the  cord  and  other  points  ^iven 
at  p.  62  being  carefully  followed. 

In  til  is,  as  in  other  operations,  the  wound  should  be  carefully  sponged 
with  men^ury  peix-hloride  solution  (t  in  4000),  and  left  exposed  as  little 
86  possible,  especially  the  parts  near  the  nj>ening  into  the  pej  itonteum. 

In  i>ruviding  drainage  after  an  operation  on  a  large  inguinal  hernia, 
where  the  parts  have  been  much  handled  either  before  or  during  the 
Operation,  it  is  well  woi-th  while  to  bring  the  lower  end  of  a  drainage- 
tube  ont  at  the  lower  part  of  the  freshly  sterilised  scrotinn,  by  means 
of  a  counter-pnnctui'e  tliere»  thus  ensuring  efficient  escape  of  the 
discharges,  and  syringing  out  of  the  wound  if  needful. 

After  thus  considering  the  chief  points  in  the  operatitm,  it  remains  to 
draw  attention  to  Bome  special  points  connected  with  inguinal  hernia. 
I.  Varieties. — In  adflitiun  to  the  ublif|ue  and  direct  varieties,  both  of 
which  are  acquired,  tliei'e  are  some  others  of  much  practical  importance 
— e,[/.,  (a)  The  congenitah  The  tubular  process  of  peritonaeum  is  open 
from  abdomen  to  fundus  scrnti,  and  the  contents  lie  m  contact  with  the 
testis.  (/>)  Hernia  into  the  funicular  prtx^ess  of  peritonaeum.  Here  the 
tabular  process  of  i>entoTueum  is  divided  into  a  shut  vaginal  sac  below^ 
and  an  open  funicular  process  aliove.  Into  the  latter  the  contents 
descend,  but  are  not  in  absobite  contact  w  ith  the  testis,  (c)  Hour-glass 
contraction  of  the  sac.  Here  the  tubular  process  is  open  as  in  (a),  but 
an  attempt  at  closure  has  brought  about  a  constriction  which  may  be 
at  the  external  alnlominal  ring  or  lower  down  in  the  scrotum.  If  the 
contents  pass  through  this  constriction,  and  get  low  enough,  they  will 
be  in  actual  contact  with  tlie  testis.  W)  Encysted  hernia  of  the  tunica 
vaginalis.  Hei-e  the  funicular  process  is  closed  at  its  upper  extremity— 
ie.,  at  either  ring  or  in  the  canal — and  open  below  to  the  testicle.  The 
heniial  protrusion  as  it  comes  down  either  ruptures  this  septum  (when  of 
sudden  descent),  or  gradually  invei-ts  it,  or  comes  down  behind  it.     These 


apcricncc  tbjit  if  BtrftnjriilaMon  l>e  rt?lieveil,  it  is  of  little  consequence  how  much  intoH- 
tinc  be  Jown.  In  reference  to  this  point.  1  recfjU<*nt  the  largest  scrotal  rupture  on  which 
1  haTi*  operftteiL  and  in  which.  Iwforc  x)w  division  of  the  stricture,  there  wa^  at  least  half 
%  ymni  of  Itowel  down,  ftllod  with  air;  and,  after  the  gtricture  had  lieen  cut  through, 
itkftiit  ax  murh  more  thrust  through,  so  that  I  almost  dcHpaired  of  getting  any  back  ; 
yet,  ftft<*r  a  time,  I  returned  the  whole.  To  my  rcjtation,  however*  next  morning  1  found 
th»t  my  patient  had  got  ont  of  bed  to  relieve  himself  on  the  ehamtjer-pot,  and»  as  might' 
be  exp«^eted,  the  bowel  had  dcf^cended,  and  in  such  quantity  that  the  JH'rotum  was  at 
least  %»  h\^  aH  a  quart  pot.  and  the  vermicular  motion  of  the  intestine  wafi  diatinetlj 
ieen  through  the  »t retched  skin.  Nothing  further  wa»  done  than  to  keep  the  tumour 
TxittKl  rt»  the  level  of  the  aUlominal  ringi  and  by  degrfses  it  rctumc<l,  and  the  patient 
ncTer  hi^d  an  untoward  »ymptoui/' 
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cases  are  rare,  but  may  be  puzzling  when  they  occur,  as  the  operator  h 
more  than  one  layer  of  peritonaeum  to  incise  before  reaching  the  conten 
That  the  above  varieties  have  an  importance  beyond  that  of  anatomic 
puzzles  is  shown  by  the  fact  that  in  (/>),  (c),  and  (d)  strangulation  m; 
be  verj'  acute  and  urgent.  Again,  though  the  defect  is  a  congenital  or 
the  hernia  does  not,  in  many  cases,  make  its  appearance  till  the  patie 
has,  in  early  adult  life,  been  subjected  to  some  sudden  strain.  Finall 
in  these  cases  any  prolongation  of  the  taxis  will  be  not  only  futile,  b 
actually  dangerous,  owing  to  the  tightness  of  the  strangulation  and  ti 
facility  with  which,  from  the  delicacy  of  its  adhesions,  the  sac  may  1 
separated  or  burst. 

II.  Iteductimi  en  Masse,  and  Allied  Conditions. — ^These  have  bee 
chiefly  met  with  in  inguinal  hemiae  owing  to  the  loose  connections  • 
the  sac  and,  sometimes,  to  the  force  used  in  attempts  at  reducing  larj 
specimens.  Strangulation  may  i)ersist  after  (a)  displacement,  or  (< 
rupture  of  the  sac.  In  the  former,  the  sac,  still  strangling  its  conten 
at  its  neck,  is  displaced  bodily  between  the  peritonaeum,  usually,  an 
extra-peritonaeal  fascia.  In  the  latter  the  sac  is  rent,  usually  close  t 
its  neck  and  at  its  posterior  aspect,  and  some  of  its  contents  are  thru* 
through  into  the  extra-peritonaeal  connective  tissue.  The  chief  evidenc 
of  these  accidents  is :  though  the  swelling  has  disapj^eared,  perhaj: 
completely,  this  has  taken  place  without  the  characteristic  jerk  c 
gurgle.  On  close  examination,  though  the  bulk  of  the  hernia  is  gom 
some  swelling,  often  tender,  is  usually  to  be  made  out,  deep  down,  in  th 
neighbourhood  of  the  internal  ring.  Above  all,  the  symptoms  persiff. 
perhaps  in  an  intensified  form. 

The  treatment  is  immediate  exploration  of  the  inguinal  canal  and  th 
internal  ring.  If  the  cord  is  exposed,  the  whole  sac  has  probably  bee: 
detached.  If  any  of  the  sac  is  left  above,  a  rent  in  it  should  be  sough 
for.  Supposing  the  index  finger,  passed  through  the  internal  ring,  fai 
to  find  any  swelling,  aided  by  pressure  from  above,  a  vertical  incisioi 
must  be  added  to  the  upper  end  of  the  oblique  one,  and  the  neighbour 
hood  of  the  internal  ring  explored.* 

III.  Retained  Testis  simulatiiuj  Hernia. — Such  a  testis,  when  inflamed 
may  closely  simulate  strangulated  heniia.  A  testis,  perhaps,  lias  neve 
descended  ;  a  truss  has  been  worn  and  laid  aside.  The  jwitient  presenti 
himself  with  a  tender  swelling  in  one  groin,  with  indistinct  impulse 
The  abdomen  is  tense  and  full,  constipation  is  present,  and  jpevhapj 
vomiting  of  bilious  fluid.  Such  a  swelling  should  be  explored  and  th( 
testis  removed,  as  it  is  certain,  later  on,  to  cause  serious  trouble,  even  i1 
the  present  urgent  symptoms  subside  with  palliative  ti^eatment.  Ir 
other  cases  a  retained  testis  may  draw  down  an  adherent  loop  of  intes- 
tine which  may  become  actually  strangled.f 

STBANGULATED    UMBILICAIi    HEBNIA. 

Two  distinct  forms  of  strangulated  hernia  will  be  met  with  here.     One, 
more  rare,  is  of  small  size,  with  a  single  knuckle  of  intestine  acutely 

*  As  this  will  probably  involve  abdominal  section,  the  steps  given  later  should  be 
referred  to. 

t  For  fuller  information  on  these  matters  I  would  refer  my  readers  to  The  Diseases  oj 
the  Male  Organs  of  Generation ^  chapter  ii.  p.  72. 
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filnuigled  in  the  tiavel-ciuatrix.  The  other%  the  nioi'e  conimon,  is  often 
hug^,  its  contents  mixed,  intestine  both  lar^^e  and  i^iiiall,  and  omentum* 
Such  heniite  soon  become,  in  part  at  least,  irredueible  ;  \\\wn  in  this 
condition*  any  unwise  meal  may  readily  bring  about  obstruction,  a 
pomlition  requiring  much  care  to  tell  fn:>m  strangulation.*  In  other 
cnsm  a  large  irreflucible  hernia  niay  easily  b€icome  strangulated  from 
the  descent  of  some  adclitioual  loop  of  bowel.  The  adequate  titting 
of  a  truss  is  often  a  matter  of  much  difficulty  here,  owing  to  the  large 
Mze  uf  the  abdomen,  the  pi*esence  of  iwlhereut  omentum,  and,  frequently, 
uf  an  habitual  cough. 

Prtictmil  PoiyiU  before  Operation, — (a)  The  sac  usual ly  communicates 
direnrtly  \^ith  the  general  peritonieal  ea%ity  by  a  large  opening,  f^}  The 
contents  are  not  only  mixeil,  but  of  long  standing,  and  often  adherent. 
Qy)  Tlie  patients  are  often  advanced  in  life,  ol>ese,  dabby,  and  not 
i  n  f req ne n  1 1  y  t  li  e  s  ub  jeets  of  cl i r on  i  c  lu'o  1 1 eh  i  1 1 s ,  ( S)  T he  c  o ver i n  gd  are 
ill  nourished  and  slough  easily. 

Operation, — In  view  of  the  delicacy  of  the  skin  and  the  intertngo 
which  is  often  present,  the  cleansing  must  be  thorough  but  gentle.  An 
aim^thetic  having  been  admiuistert*d,  an  iiietsion  two  to  three  inches  long 
is  matle  over  the  lower t  part  of  the  swelling  in  the  middle  line,  the  hem ia 
being  pushed  upwards  to  facilitate  this.J  The  thinness  of  the  cover- 
ings must  be  rememl>ered.  Search  should  be  made  for  any  constricting 
bands  of  fibi-es  outside  the  sac.  If  it  be  needfub  the  t^ac  must  be  opened, 
with  the  knife  held  horizontally,  and  slit  uji,  care  being  taken  now  and 
throughout  the  operation,  in  cases  of  large  hernim,  that  protrusion  of 
intestine  be  prevented  by  the  meau!^  given  a  little  later.  The  contents 
having  been  examined,  any  intestine  is  gently  dic^placed  upwards,  while 
the  surgeon  turns  the  curved  surface  of  a  Key*8  director  over  the  lower 
edge  of  the  opening,  and,  gniding  the  hernia-knife  on  this,  divides  the 
I  eontrtricting  edge  dovvTi wards.  If  sufficient  space  is  nf>t  given,  the  down- 
waivl  tiick  may  be  repeated,  or  the  director  turned  against  the  lateral  or 
upper  aspects  of  the  ring,  and  fibres  here^also  divided. 

Adhesions  of  tlie  contents  of  the  sac  are  not  infrequently  met  with. 


•  Amongst  the  most  impomwit  pointB  will  be  the  vomiting,  whether  early  in  onset, 
c(mMAnt,  and  showing  dj^is  o£  becoming  fscculcnt,  and  the  conatipation»  whether 
&biiolut<^,  even  to  the  passage  of  flatng.  In  doubtful  cases  the  rule  ahouhl  be  to  operate, 
"The  ri*k  of  operating  on  a  hernia  which  ia  iiiflatDed  and  not  easily  reducible  is  very 
imaU  in  oomparison  with  the  risk  of  leaving  one  which  ia  inflamed  and  strangulated ; 
Aadevun  if  yon  can  find  reasons  for  waiting  it  must  be  with  the  most  constant  over- 
•ijcht,  for  an  infiamed  and  irreducible  hernia  may  at  any  time  Ix^comc  gtran^ulated^and 
wiU  ccrtAialy  do  bo  if  not  relieved  by  rent  and  other  appropriate  treatment"  (Sir  J. 
Fi^et.  Ute.  fftpra  r»7.,  p,  io6). 

t  The  lower  part  i«  here  recommended  because,  in  Mr,  Wood's  words  (Intfrn,  Em^iffK 
9f  SuTf.,  Yol.  V.  p,  1165), 'Hhe  point  of  strangulation  in  an  adult  umbiliral  hernia  is* 
noft  frequently  at  the  lower  part  of  the  neck  of  the  f^ac,  where  the  action  of  gravity,  the 
<lr»gjfin|^  weight  of  the  contents,  and  the  superincumbent  fat,  together  with  the  prewurc 
ittil  weight  of  the  dress  or  an  ab<:lominal  belt,  combine  to  pre«H  downwards  upon  the 
•harp  edge  of  the  abdominal  opening.  It  is  here  that  adhesftons  and  iileeration  of  th*j 
twttl  are  moBt  frequently  found,  and  heixj  the  surgeon  must  search  for  the  conatriction 
in  cantos  of  gtranguiation."    An  incision  here  also  gives  tH.ntcr  drainage. 

I  If  the  smgeon  intends  to  attempt  a  radical  cure,  and  if  the  tikin  is  diseased,  much 
thickened  with  old  abrasions,  he  should  remove  this  area  by  two  elliptical  incisions. 
VOL.   IL  .  4 
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If  they  are  very  close  and  dense,  and  if  the  condition  of  the  patient 
unsatisfactory,  and  if  the  surgeon  be  short-handed,  he  should  be  co 
tent  with  a  free  division  at  one  or  two  places  of  the  constricting  rin 
and  with  reducing  any  portion  of  intestine  that  has  clearly  only  recent 
come  down,  and  leave  the  rest  undisturbed. 

A  complication  of  large  umbilical  hernisB  is  thus  well  described  1 
Mr.  Wood  (loc,  sup-a  city  p.  1 168) : 

"  In  corpulent  persons,  in  whom  the  operation  has  been  delayed  un 
peritonitis  has  begun,  the  operator  has  frequently  to  contend  with  a  rui 
of  bowels  out  of  the  abdomen.  This  should  be  restrained  by  receivii 
them  in  warm  towels*  wet  with  carbolic  lotion,  and  applying  pressui 
by  the  hands  of  assistants.  If  it  can  be  managed,  all  the  ojperati^ 
proceedings  within  the  sac  should  be  done  before  such  a  rush  occun 
but  if  a  cough,  or  vomiting,  or  anaesthetic  difficulty  occurs  at  th 
juncture,  this  is  sometimes  impossible,  and  the  surgeon  is  compelled  i 
do  the  best  he  can.  In  such  cases  the  operation  becomes  a  formidab! 
one  indeed,  and  is  comparable  only  to  laparotomy  under  conditions  i 
distension  of  the  intestines.  The  bowels  and  omentum  should  alway 
if  possible,  be  kept  in  the  warm  wet  towels,  and  not  indiscriminate! 
handled  by  the  assistants,  whose  arms  should  be  bared  and  well  purifie 
with  carbolised  lotion.  The  intestines  should  always  be  returned  befor 
the  omentum,  which  should,  if  possible,  be  spread  outf  over  them  befor 
the  stitches  are  applied." 

All  the  intestine  and  the  remains  of  the  omentum,  carefully  ligatui-ec 
having  been  returned  if  possible,  the  surgeon  now,  if  the  patient's  con 
dition  admits  of  it,  removes  the  redundant  sac  and  skin.  The  openinj 
into  the  abdominal  cavity  is  closed  in  the  following  manner : — The  sa» 
is  carefully  separated  all  round  till  its  neck  is  cleared,  the  redundan 
part  is  cut  away,  and  the  peritonaeum  closed  by  means  of  a  continuoui 
suture  of  fine  silk.  The  edges  of  the  ring  are  now  drawn  firmly  togethe 
in  the  same  way  by  means  of  a  continuous  silk  suture;}  and,  finally 
the  skin  edges  are  united  with  horsehair  or  fishing-gut. 

It  will  be  seen  from  the  above  account  that  three  methods  may  be 
pursued  in  the  reduction  of  a  strangulated  umbilical  hernia:  (i)  The 
division  of  the  stricture  outside  the  sac  (p.  35).  Where  the  surgeon  ig 
short-handed,  this  should  always  be  tried,  but  is  rarely  successful  here. 
(2)  If  the  sac  has  to  be  opened,  the  opening  is  made  as  small  as  possible, 
and  the  ring  freely  divided  at  one  or  two  pointe,  but  the  contents 
disturbed  as  little  as  possible,  any  recently-descended  intestine  being 
returned,  but  thickened  omentum  and  adherent  intestine  (especially 
large)  being  left  undisturbed.    (3)  Free  opening  of  the  sac,  examination 


•  Large  squares  of  iodoform  gauze  wrung  out  of  hot  sterile  salt  solution  are  to  be 
preferred. 

t  Mr.  Wood  prefers  leaving  the  edge  of  the  omentum  so  arranged  as  to  become 
adherent  to  the  lower  margin  of  the  hernial  opening,  so  as  to  prevent,  if  possible,  any 
future  protrusion,  to  tying  it  and  cutting  it  short. 

J  Mr.  Barker  QBrit.  Med,  Joum,^  1885,  vol.  ii.  p.  iioi)  advises  the  use  of  a  double 
row  of  sutures — the  first  as  given  above,  to  unite  the  edges  of  the  ring ;  the  second,  to 
give  extra  strength  to  the  scar,  are  passed  through  the  anterior  layer  of  the  sheath 
of  the  rectus  on  each  side,  at  about  one-thinl  of  an  inch  from  the  edge  of  the  ring. 
On  these  being  brought  together,  a  considerable  fold  of  fibrous  tissue  is  inverted  and 
brought  into  contact  in  the  middle  line,  over  the  first  row  which  closed  the  ring. 
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and  separation  of  ita  contents,  return  of  all  intestine,  and  of  omentum 
alW  ligature  anrl  resection. 

While  the  third  of  these  coui^es  lias  the  great  advantage  of  leaving 
the  patient  permanently  in  a  more  satisfactory  condition,  as  it  admits  of 
ig  like  a  radical  cure,*  the  surgeon  can  only  rightly  decide 
this  and  the  second  course  by  a  careful  consideration  of  each 
Tlie  following  points  may  aid  in  judiciously  selecting  either 
^  <rpetrfttion  : — (i)  The  size,  long  standing*  previous  attacks  of  incai'cera- 
nnd  obstruction  of  the  hernia,  all  these  tending  to  bring  about 
FAdhesicms  and  alt43rations  in  the  parts.  (2)  The  condition  of  the 
j  parient— viz.,  the  degree  of  flabby  fatness,  chronic  bronchitis,  probable 
|t^nal  and  hepatic  disease,  amount  of  depression  by  vomiting  and  pain. 
1<3)  The  facilities  for  carrying  out,  during  the  operation  and  later,  strict 
I  antiseptic  precautions.  (4)  The  presence  of  the  skilled  help  so  essential 
lin  these  cases.  (5)  The  way  in  which  the  aniesthetic  is  taken.  (6)  The 
iBmoaiit  of  experience  of  the  operator.  Thus  a  hospital  surgeon, 
Ifrequenth'  operating  and  with  all  instruments  and  assistance  at  hand, 
jinay  readily  incline  to  one  course,  while  the  other  may  as  wisely  be 
F  followed  by  a  surgeon  who  has  to  operate  under  veiy  different 
stances,  t 


stranguijAted  obturator  hernia. 

This  form  of  hernia  has  occurred  too  frequently  to  be  entirely  passed 
<>rer.  It  may  be  so  readily  and  fatally  overlooked  that  a  few  words  on 
iu  dui^wsis  will  not  be  out  of  place. 

(l)  Position  of  the  swelling.  This  appears  in  the  thigh  below  the 
Wizontal  ramus  of  the  pubes,  behind  and  just  inside  the  femoral 
Teasels,  behind  the  [)ectinens,  and  outside  the  adductor  longns.  (2)  On 
careful  comparison  of  the  outline  of  Scarpa's  triangles,  a  slight  fulness 
IB  found  in  one  as  compared  witli  the  hollow  in  the  other,  (3)  Pain 
iilong  the  course  of  the  obturator  nerve,  down  the  inner  side  of  the 
thigh*  knee,  and  leg.  (4)  Persistence  of  symptoms  of  strangulation^ 
tiie  other  rings  being  empty  or  occupied  by  reducible  hernia.  (5)  A 
*^T^al  or  rectal  examination. 

Operation. — Two  different  ones  present  themselves :  (i.)  by  cutting 
down  on  the  sac,  as  in  other  hernim  ;  (ii.)  by  abdominal  section,  and 
withdrawing  the  loop  from  within. 

(i.)  The  parts  having  been  duly  cleansed  and  slightly  relaxed,  an 
incision  is  made  parallel  to  and  just  inside  the  femoral  vein.J     The 


*  It  will  be  remembered  that  it  ia  not  so  esseuti&I  to  try  a,nd  eDBure  a  radical  care 
in  the  usual  embjects  of  umbilical  herDia  as  in  cUildreu  and  young  male  adults,  with 
iiw  prospect  of  a  long  and  active  life  before  them. 

t  Hr.  Clement  Lucas  (^Clin.  *Soi\  Tratijt,,  vol.  xix,  p.  5)  advocated  more  radical 
i&eftmrcs,  such  as  excision  of  the  sac  and  redundant  skiu,  with  suture  of  the  ring*  in 
ftU  ette»  of  umbilical  hernia.  Two  succesi^ful  caf^es  are  recorded,  lx>th  excellent 
iaitaoces  of  this  treatment,  and  one  of  especial  interest,  as  the  patient  had  bem 
prcTioualf  thrice  tapped  for  asciteH,  and  the  operation  allowed  three  pintii  and  a  half 
at  fiaid  to  escape. 

J  Mr.  Birkett  (/or.  *ttpra  cit,  p.  830)  says  the  incision  '•  may  commence  a  little  above 
PoDpftrt*s  ligamejjt,  at  a  point  midway  between  the  spine  of  the  pubes  and  the  !^[)ot 
▼bcw  the  femoral  artery  passes  over  the  ramus  of  that  bone." 
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saphenous  opening  beiii|ar  probably  exposi-d  in  part,  the  fascia  overi 
pectineus  and  the  Jibres  cpf  thiy  muscle  Imving  been  divide<l  traiiSTe 
for  one  and  a  half  or  two  inches,  the  obturator  miitscle  covered 
fascia  and  some  fatty  cellular  tissue  is  next  defined,  and  the  hernial 
prnlml>ly  now  cf^meiS  into  view,  either  between  the  muscle  and 
puV>es,  or  between  the  fibres  of  the  muscle.  If  the  case  is  a  recent  o 
attemjjts  are  now  made  to  redoce  the  hernia  without  openii;cr  the  s 
If  the  sac  has  to  be  ojienKh  and  any  constriction  dividedj  the  kn 
should  be  turned  either  upwards  or  downwards,  the  latter  being  1 
easier  if  any  constricting  fibres  intcr^^ene  between  the  sac  and  t 
bone.  As  the  obturator  vessels  lie  usually  on  one  side  or  the  oth< 
a  lateral  incision  nmst  be  avoided. 

Care  must  he  t^ken  to  keep  the  femoral  vessels  drawn  outward  wit! 
retractor,  while  any  branihes  of  the  oliturator  or  anterior  crural  nei 
are  drawn  aside  with  a  hlunt  hook,  the  same  preciiution  being  tak 
with  the  saphena  vein. 

When  by  the  passage  of   the   little  finger  into  the  abdomen  it 
certain  that  the  intestine  is  induced,  if  the  condition  of  the  patie 
adnuts  of  it,  the  sac  is  separated  and  lii(atured  close  to  the  thyro 
foramen  and  removed.    Drainage  must  he  provided  witli  aseptic  horsehs 
or  a  fine  tube. 

(ii.)  The  operation  of  abdominal  section  will,  jierhafjs,  l>e  moi'e  fr 
fpiently  performed  in  the  future. 

An  obturator  hernia  was  thun  n^lufu*!  by  Mr.  Hilton  in  a  case  whidi  simulAi 
intestinal  obstruelion.  f^ome  empty  intestine  being  fouml  and  traced  ilownuTirdi*,  I 
to  the  dateetion  of  an  obtumtor  bernia,  which  was  reduced  by  gentle  tmction  aided  1 
firm  pressure  made  deeply  in  the  thi|fli.  The  patient .  %vho  was  not  operated  on  till  tl 
ekTentli  day,  died  of  rapid  peritonitis. 

Sir  J.  E.  Erichseo  briefly  mentions  a  case  operated  on  by  this  means  in  1884  by  M 
Godlce.  Tlic  hernia  was  rciluccd  without  difliculty-,  but  the  patient,  who  ^^'aa  mm 
collapsed  at  the  time,  dictl  in  atout  tweiHy-frmr  iionr**. 

Question  of  the  advisability  of  reducing  Strangulated  Hernia  b 
Abdominal  Section. 

Tliis  question   having  arisen  here   may  be  dealt  with  once  for  al 
Cases  will  occur  from  time  to  time,  t*uch  as  Mr.  Hilton's  (Z(K*.  etijira  eiL\ 
in  which,  evidence  of   actite  intestinal   strangulation  existing  and  n 
hernia  being  detected   externally,    on  the  abdomen  being  ijjiened   tli 
cause  will  be  found  to  be  a  piece  of  a  small  intestine  nijiped  in  part  o 
its  circumference,  prolmbly  in  either  one  of  the  femoral  or  obturato 
rings,     Still  more  rarely,  a  surgeon  may  find  such  difficulty  in  reducing 
an  obturator  hernia  from  without,  that  he  feels  himself  driven  to  resor 
to  abflominal  section.     In  such  a  case  an  incision  should  be  made  alou| 
the  corresponding  linea  semilunaris,  and  brought  as  low  dowti  as  possible 
When  the  abdomen  is  opened,  if  there  is  any  difficulty  in  withdrawing 
the  g\it,  the  intestines  shouhl  be  pushfd  upwards  out  tif  the  ]ielvis,  and 
the  neighbourhood  of  the  ring  shut  off  with  sponges  or  iodoform  gauze 
tampons,  while  the  condition  of  the  strangled  loop  is  inspected,  and  this 
either  I'educed,  or  treated  by  resection,  or  by  the  making  of  an  artificial 
anus,  according  t<i  the  condition  of  the  patient  and  the  .-surroundings  of 
the  operator.     Some  years  ago  it  was  suggested  that  it  should  be  the 
rule  to  reduce  hernia>,  and  perform  the  radical  cure  by  abdominal  section. 
Thus,  at  the  meeting  of  the  British  Medical  Association  in  1891  (BriL 
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/cmm.,  Sept.  26,  1 891),  this  question  was  diacussed,  the  late  Mr. 
n  Tait  introducing  the  >^nbject.     As  might  be  expected,  the  pro- 
pOBal  to  abandon  the  oki  operation  and  treatment  by  median  abdominal 
gection  met  with  no  support  from  those  surgeons  who  know  anyttiiug  of 
operations  for  strangulated  hernia  in  liosjiital  j>raetice,  especially  in  males. 
l^aTe  in  the  rarest  eases,  such  as  tliose  belonging  to  the  category  I  liave 
iuentione<3,  such  a  step  is  to  be  condemned  iti  the  strongei-^t  terms,  tor 
live  following  reasons:  fl)  Operations  for  relief  of  strangulated  lifrnia 
must  sometimes  be  performed  by  general  practitioners.     The  old  and 
well-established  operation  is  one,  ]*er  se,  of  but  sliglrt  t-everity,  and  one 
that  usually  can  l>e  kept  extra-pentona?al  by  an  operator  of  ordinary 
skill  and  of  average  anatomical  knowledge.     Those  who  would  substi- 
tute  abdominal   section  forget  that,  however  safe  they  may   consider 
thenisielves.  with  their  especial  experience,  to  be  in  preventing  j)en<07itW^ 
— a  very  diffeivut   standpoint   from  that  of  a   general   practitioner — 
neither  they  nor  anyone  else  can  prevent  the  shod*  which  goes  with 
intm-f)eritonaeal  operations,  a  complication  Mhich  is  certainly  to  be 
avoided   in  patients   exhausted   by  a    strangulated    heniia.      (2)    The 
n?duction  of  the  intestine  which  is  spoken  of  as  so  easy  aftei"  abdominal 
section  by  those  who  advocate  this  methtxl,  is  liable  to  be  prevented  by 
arlhesions  to  the  sac,  ic. ;  when  such  exist^aud  no  one  can  foretell  this 
point — the  sac  uiust  l^e  explored  in  the  usual  way.     (3)  There  is  a  very 
gi"ave  risk  that  the  intestine  is  tightly  nipped^  and  often  may  give  way 
when  pulled  upon  through  a  median  incision.      Those  who  advocate 
abdominal  section  will  say  that  the  resulting  extravasation  can  be  met 
by  tiushijig.  tS:c.     It  will  be  well  for  all  such  to  rememl>er  the  following 
advice,  tersely  put  by  Sir  W.  Bennett  {Clin,  Led,  on  Hernia^  p.  122): 
"  Let  it  be  notefl  t  hat  it  is  generally  far  more  easy  to  mil  the  peritonanim 
than  to  cleaftse  it,"     The  same  surgeon  points  out  (ibidem^  p.  12 1)  that 
the  fluid  ftnnid  in  the  sac  of  ht*rnia3,  when  strangulation  has  long  existed, 
k  som**times  dark  and  ill-smelling,  though  no  lesion  may  be  a|vparent 
in  the  gut  itself.     By  an  ordinary  herniotomy  such  duid  is  thoroughly 
drained  away  from   the  ]>eritona?al   cavity,  and  any  such   intestine  is 
cleansed  befoi*e  it  is  put  back,  or  otherwise  appro]>riately  dealt  \\'ith. 
(4)  All  o]>erating  surgeons  are  agreed  that,  whenever  the  condition  of 
the  patient  admits  of  it,  an  opemtiou  for  strangulate<l  hernia  should  he 
eompleted  by  giving  the  patient  at  least  a  chance  of  radical  cure.     1 
am  distinctly  of  opinion  that  no  inf:ra-])eriton8Gal  operation  yet  descril>ed 
will  secure  radical  results  in  inguinal  heniiie.     (5)  Those  who  think 
they  aiv  improving  matters  by  substituting  abdominal  section  tor  the 
old-established  herniotomy,  ol>ject  to  the  latter  on  account  of  its  ten- 
dency to  weaken  the  abdominal  wall  by  the  incision  made  to  reach  and 
relieve  the  constriction.     8uch  advocates   forget  the  criticism  pithily 
prit  forward  during  the  a1x)ve  fliscussiou  by  ^Ir.  Keetley,  that  treatment 
tif  heniise  hy  abdominal  section  created  two  potential  hernial  apertures 
where  there  was  originally  but  one. 
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Before  describing  the  different  methods,  the  following  points  claim 
attention  ;  and  while  the  improvements  of  modem  surgery  have  esta- 
blished radical  cure  on  a  sound  scientific  basis,  many  questi  lain 
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still  undecided.     The  chief  of  these  are:  (i)  The  justifiability  of 
operation.     (2)  The  use  of  the  terms  **  radical  cure  "  and  "  pormane 
of  the  cure."     (3)  The  earliest  age  at  which  the  operation  is  advisn 
in  children.     (4)  The  advisability  or  need  of  wearing  a  truss  afterwa 
(5)  The  best  material  for  suture.     (6)  The  best  form  of  operation. 

(i)  The  Justifiability  of  the  Operation. — Before  we  can  answer  I 
in  the  aflSrmative  we  must  be  able  to  honestly  feel  that  the  operatioi 
safe,  (a)  as  regards  ths  lyatienfs  life,  (8)  as  regards  the  testicle.  0 
those  surgeons  who  have  had  experience  in  operating,  who 
thoroughly  acquainted  with  the  needs  of  modem  surgery,  and  who  1 
pay  the  needful  attention  to  every  detail,  can  promise  the  above  safe 

(a)  The  safety  of  the  patient's  life. — The  follo>ving  recent  statis' 
show  what  modern  surgery  and  experienced  hands  can  do.  Drs.  I 
and  Coley  {Annals  of  Surgeri/,  vol.  xxviii.,  1898,  p.  604)  have  compi 
a  list  of  8594  cases  under  the  care,  be  it  noted,  of  well-known  operate 
with  seventy-eight  deaths,  giving  the  very  low  mortality  rate  of  '9  ; 
cent. 

Q8)  The  safety  of  the  testicle. — This  is  dealt  with  at  p.  62. 

(2)  The  Value  of  the  Term  "  Badical  Cure,"  and  the  Permanei 
of  the  Cure  after  Operation. — Present  results  give  the  promise 
great  improvement  here.     A  few  years  ago  some  of  the  best  authorit 
were  not  using  the  term  **  radical."     Thus,  Sir  W.  M.  Banks,*  one 
the  earliest  and  foremost  workers  on  the  subject,  and  a  writer  who  1 
given  his  results  with  honest  frankness,  considers  the  term  radical  c\ 
**  misleading.      It  is  popularly  understood  that  a  patient  upon  wh« 
the  radical  cure  has  been  performed  need  never  again  wear  a  truss  1 
ever  again  be  in  danger  of  his  hernia  coming  do>vn.     This  is,  unf 
tunately,   far  from  being  the  case.     The  instances  in   which   a   lig 
truss  can  be  dispensed  with  are  in  the  minority."     A  few  years  la 
(Brit.  Med.  Joum.,  1893,  vol.  ii.  p.  1044)  he  wTote  somewhat  more  hoj 
fully.     Of  168  cases  he  had  traced  for  very  considerable  periods  1 1 
"  of  these   79   remain  quite  soimd,    19  are  partial   successes,  and 
are  complete  failures."     In  America — where,  as  with  oophorectomy  a 
removal  of  the  appendix,  this  operation  has  been  resorted  to  more  free 
than  in  this  country — warnings  have  been  given  by  some  of  the  be: 
kno\*Ti  surgeons  that  the  use  of  the  term  "  radical  cure"  may  be  pi 
mature.     Amongst  the  chief  of  these  has  been  Dr.  W.  T.  Bull,t  Surge« 
to  the  Hospital  for  the  Ruptured  and  Crippled,  of  New  York.     Dr.  Bi 
has  collect^  137  cases  operated  on  for  radical  cure  in  which  a  relap 
had  taken  place,  and  he  adds   that   these   relapsed  cases  "  probab 
represent  but  a  small  proportion  of  those  operated  on." 

Mr.  Macready,  Surgeon  to  the  City  of  London  Truss  Society,  writ 
the  following  weighty  words  on  what  he  calls  the  unsatisfactory  natu 
of  the  evidence  as  to  efficacy  of  the  radical  cure  {A  Treatise  on  Ruptun 
,p.  234) :  *'  The  evidence  brought  forward  by  one  surgeon  after  anoth 
in  favour  of  these  operations  is  always  of  the  same  character.  A  numb 
of  cases  are  given  in  which  the  operation  has  been  performed,  and  : 
which  the  result  has  been  watched  for  periods  varying  usually  from 

♦  Pamphlet ;  Med.  Times  and  Gaz.<,  1884 ;  Brit.  Med.  Joum.,  Dec  10,  1887. 
t  ^.y.  Med.  Joum.j  May  30,  1891 ;  Med.  Ne7C9,  1890;  AnndU  of  Surgery,  1893,  vol- 
p.  S^^etieq. 
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f^\r  months  to  four  or  five  years.  \'^eiy  few  case.s  are  under  obiter  vat  ion 
ijo  long  as  five  years ;  for  the  patient  changes  his  residence  or  declines 
tOdJiow  himself.  M,  Terrier  on  one  occasion  wrote  to  twenty- live  old 
|ii&tients«  and  received  only  two  replies.  It  must  not  be  siipposKl  that  a 
patient  is  cured  because  he  does  not  come  for  inspection.  The  relapsed 
eases  at  the  Truss  Society  have  almost  all  been  a^^ked  if  they  have  visited 
the  operator  to  show  him  the  result.  In  the  great  majority  of  cases  they 
prefer  not  to  go  back,  and  very  often,  alas !  express  themselves  as  if  a 


Fio.  II. 


^%y 


^ 


^^V?t 


DisiecUon  of  iuguin&l  cahhJ. 

f,  Hxlenial  oblique  turned  down.    2,  Ititenml  oblique.    3,  Tr&iisver«KU9. 

4,  Cotjjoiued  tendon,     5,  Rectus  abitoctiiiuH  with  its  »heAth  opened. 

6,  Triaugul&r  f&acia.    7,  Crem&i»ter,      (Heatb,) 

ption  had  been  practised  upon  tlieni.  It  is  much  to  h^  regretted 
«hat  patients  should  feel  this  i^hictance  to  face  the  uperator  agnin,  for 
in  conseijuence  the  surgeon  is  apt  to  form  too  favourable  an  opinion  of 
the  efficacy  of  his  plan.  Sometimes  a  patient,  after  reniainiiig  cured  for 
*  number  of  years,  passes  frum  under  observation  and  again  becomes 

TOptured All   that   we   can    say    of   the    operations,    involving 

complete  removal  of  the  sac,  is  that  they  all  give  innnunity  tu  a  certain 
ouml)er  for  a  certain  time." 
While  opinions  like  the  above,  candidly  expressed  by  operators  of  wide 
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experience,  will  carrj^  special  weight  with  all  thoughtful  surgeons,  it  i 
probable  that  the  work  of  the  last  few  years,  and  still  more  that  of  th 
coming  decade,  will  place  the  radical  cure  of  hernia  on  a  firmer  an< 
more  satisfactory  basis. 

We  are  now  learning  more  distinctly  the  principles  on  which  thi 
operation  is  to  be  conducted.     Two  or  three  methods  have  now  beei 
employed  on  such  a  large  scale,  and  with  such  excellent  results,  that  i 
seems  probable  that  a  permanent  cure  can  be  promised  in  a  large  numbe 
of  favourable  cases.     This  qualified  statement  requires  explanation.     Bj 
a  **  permanent  cure,"  I  mean  a  cure  which  will  last  a  lifetime.     B\ 
**  favourable  cases,"  I  mean  children,  young  subjects,  heniiae  of  moderati 
size,  where  the  rings  and  canal  are  still  present  and  not  stretched  anc 
converted  into  one  large  direct  gap  into  which  the  tips  of  two  or  three 
fingers  can  be  easily  placed ;  cases  where  the  patients  operated  on  liavt 
sense  enough  to  give  the  newly  repaired  structures  sufficient  rest  foi 
their  consolidation,  and  where,  if  they  must  follow  employment   oi 
exercise  that  involves  much  straining,  they  will  give  the  parts  the 
support  of  a  truss  of  light  pressure  or  a  belt*  (vide  infra).     If  this  is 
not  done  we  shall  see,  if  cases  are  carefully  followed  up  and  candidly 
reported,  that  radical  cures  will  not  last  a  lifetime,  and  that  the  temi 
will  have  to  be  largely  replaced  by  the  following,  according  to  the 
degree  of  cure  obtained — viz.,  "  complete  successes,"  "  partial  successes,'' 
"  complete  failures." 

Since  Bassini  published,  in  1888,  the  description  of  his  operation,  this 
method,  either  as  first  described  or  modified  in  some  slight  degree,  lias 
become  more  and  more  popular,  and,  at  the  present  time,  its  adoption 
may  be  said  to  be  almost  univei'sal.  Di-s.  Bull  and  Coley  (loc.  supra  cil.) 
have  given  the  results  of  the  operations  by  Bassini's  method  which 
they  have  performed  up  to  September  1898.  In  all  there  are  343  opera- 
tions with  only  three  relapses.  It  is  true  that  some  of  these  operations 
had  been  done  quite  recently,  and  the  true  result  in  these  could  not 
therefore  be  finally  decided ;  nevertheless,  since  many  of  the  operations 
had  been  done  over  five  years  before  publication,  the  results,  taken  as  a 
whole,  must  be  considered  very  satisfactory,  and  more  excellent  than 
any  large  collection  of  cases  yet  published. 

Drs.  Bull  and  Coley  also  give  an  analysis  of  360  cases  of  relapse  after 
operations  for  radical  cure,  that  were  seen  at  the  New  York  Hospital 
for  Ruptured  and  Crippled.  In  no  less  than  80  per  cent,  of  the  cases 
relapse  had  taken  place  within  twelve  months  of  the  operation ;  on  the 
other  hand,  in  five  cases  the  period  was  between  ten  and  twenty-two 
years  after  operation. 

It  may  be  said,  therefore,  that  after  one  year  the  chances  of  relapse 
are  not  great,  although  no  absolute  time  limit  can  be  given  after  which 
cure  may  be  said  to  be  absolute. 

From  the  above  it  is  clear  that,  when  consulted  as  to  the  performance 
of  a  radical  cure  by  patients  the  subject  of  hernia,  they  can  be  assured 

•  Many  wiU  say  that  if  any  truss  or  support  is  worn  afterwards  the  cure  is  not 
radical ;  I  admit  this,  but  reply  that  until  published  series  of  cases  have  been  watched 
for  a  much  longer  period,  we  shall,  as  relapses  may  occur  five  or  eight  years  after 
operation,  do  wisely  to  advise  the  above  class  of  patients  to  support  the  restored  region 
with  a  well-fitting  truss  of  light  pressure,  and  so  bring  about  a  permanent  cure 
instead  of  a  liability  to  relapse. 


RADIC.VL  CURE  OF  HERNIA. 


to  the  safety  of  the 


of  the 


openition  and  the  prohable  peniianence 
cure  in  favourable  cases  (vufe  auimi).  Furthermore,  it  is  certiiiii  tliat  if 
a  relapse  should  occur  the  majority  of  patients  will  be  better  ofi*  than 
befoi*e  the  operation.  Tlie  protrusion  that  appears  will  be  smaller  than 
the  original  rupture,  more  readily  kept  within  bounds  like  a  bubonocele, 
ttd  a  truss  will  b^?  worn  with  greater  eonifort.  (hi  the  other  hand,  if 
piu-ation  occur,  and  a  thin-walled  feeble  cicatrix,  sure  to  yiehl 
Bingly  as  years  go  on,  is  the  only  result,  the  outcome  t>f  the 
lion  may  leave  the  patient  worse  off  than  he  waK  Ijefoie. 
k  qnestion  that  often  arises  relates  to  the  wearing  of  a  truss  atid  the 
possibility  of  the  hernia  being  cured  by  this  means  alone. 

Thr*  answer  deciding  between  the  wearin^^  of  a  truss  and  an  operation 
for  radical  cure  will  depend  ^neatly  on  tlie  nund  of  tlie  surgeon  consulted* 
If  he  is  one  of  those  wlio  believe'  tliat  tlii^^  ujjeration  is  too  indiscrimi- 
aateh*  resorted  to,  he  will  bold  that  no  operation,  save  for  J*pecial 
reasons  (ride  Indications  for  Operation),  is  to  be  advised  where  the 
hernia  caji  be  kept  up  by  a  truss,  and  that  a  lii^ht  and  well-titting 
truss  is  not  the  bii|^d>ear  it  is  too  often  made  out  to  fe  by  those  who 
advocate  operation  as  the  role.  It  would  be  well  if  surgeons  would 
end  some  of  that  pain  and  trouble  in  ensuriui:;  that  the  truss  iits, 
efore  it  is  thrown  aside,  which  they  give  to  inventing  or  modifying 
operations  for  radical  cure,  and  if  patients  woidd  exert  a  little  n^ore 
titaible  and  pains  in  getting  a  jiroper  and  well-titting  truss  at  a  duly 
<jtmlified  instrument-maker's,  instead  uf  the  lii-st  clieap  trash  whi(*h  they 
«ee  in  a  chemist's  t^ho]i.  T  have  pointed  out  beh>w.  under  the  lieading 
Indications  for  Operation,  tlie  aises  where  this  question  of  wearing  a 
truss  iloes  not  arise.* 

'WTaen  this  cjnestion,  whether  the  wearing  of  a  truss  will  effect  a 
radical  cure,  arises  in  the  case  of  infants  and  children,  these  cases  may 
be  divided  into  the  following  groups.  In  one— and  this  is  the  largest  of 
the  three — the  careful  wearing  of  a  truss  hy  a  cliild  will  periiianently 
cure  tlie  rupture.  In  a  second  grou|) — a  large  i>ne^ — the  hernia,  though 
not  cui*ed,  will  be  ]ierfectly  controlled  with  very  slight  inconvenience  to 
the  patient.  In  the  third^ — a  very  small  one — -there  is  no  tendency  to 
spontaneous  cure  even  when  a  suitable  truss  has  been  diligently 
worn. 

On  this  follows  naturally  the  next  question  :  (3)  What  is  the  earliest 
a^e  at  which  an  operation  should  be  performed  ?  Below  I  have 
fltated  my  opinion  that  while  it  is  occasionally  justifiable  to  operate  in 
the  second  year  of  life,  where  a  persisting  liernia  is  large,  it  is.  as  a  rule, 
better  to  defer  operation  till  the  age  of  four  or  later.  In  this  connec- 
tion the  following  expressions  of  opinion  by  Mr.  Langton  {Brit.  MecL 
Jmini.,  April  19,  1899.  p.  472)  may  be  qijoterl  :  '*  llie  cases  requiring 
oi>eration  are  comparatively  rare,  and  operutic*n  should  not  he  recom- 
mended in  infancy/'  And  again  :  ''  Exqierience  proves  that  hernia  occurs 
at  an  age  ill  suited  fur  operation,  and  that  if  properly  ti'eated  (by  truss) 
it  is  usually  i^uivd  long  before  any  question  of  operation  arises/' 

(4)  The  Advisability  or  Need  of  wearing  a  Truss  afterwards, — 
The  tendency  of  the  jireseHt   day  tu  condtMun  oti'hand  or  to  depi'ecate 


^H       •  Aa  ill-filting  truaa  h^  of  course,  worse  than  iiHeU!f«j*.  and  may  mat  together  the 
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strongly  the  use  of  a  truss  after  an  operation  for  radical  cure  is,  I  think, 
a  great  mistake.  Each  case  must  be  judged  separately,  With  regard 
to  children,  from  an  experience  of  my  cases,  I  think  that  if  the  recum- 
bent position  be  insisted  on  for  three  months  after  the  operation,  so  as 
to  give  the  newly  restored  parts  time  to  consolidate  firmly,  a  truss  will 
not  be  subsequently  required,  so  great  is  the  tendency  to  repair  in  early 
life.  Umbilical  hernias  I  am  inclined  to  make  an  exception.  The  com- 
munication which  has  here  been  closed  has  been  relatively  so  large,  the 
stress  thrown  upon  it  after  repair  in  expiratory  efibrts  (as  when  the  child 
cries  every  time  at  the  approach  of  the  surgeon  or  dresser  during  the 
after-treatment)  is  so  direct,  that  the  scar  should,  I  think,  have  support 
for  some  time  in  the  form  of  a  well-fitting  belt.* 

In  adults  the  objection  usually  made  to  a  truss  is  that  its  pressure 
will  produce  absorption  of  the  scar.  While  it  will  be  granted  at  once 
that  any  continuous  pressure  in  the  form  of  a  pad  with  a  strong  spring 
will  tend  to  weaken  and  remove  the  inflammatory  thickening  resulting 
from  the  operation,  I  am  distinctly  of  opinion  that  some  well-fitting 
slight  support  in  the  form  of  a  truss  or  belt  should  be  worn  in  the 
following  cases — viz.,  where  the  abdominal  walls  are  very  fat,  flabby 
and  pendulous  ;  where  there  is  heavy  work  either  done  continuously  or 
by  fits  and  starts ;  where  any  silk  has  worked  out,  or  where  the  wound 
has  healed  by  suppuration  (vule  sicpra,  p.  57)  ;  in  some  cases  where  the 
radical  cure  has  been  done  after  an  operation  for  the  relief  of  strangula- 
tion, and  the  surgeon  has  perhaps  been  hurried,  or  has  operated  at  night ; 
and,  of  course,  in  cases  where  there  is  any  return  of  the  hernia.  Other 
cases  are  umbilical  herniae,  both  in  adults  and  children,  for  the  reason  I 
have  given  above ;  in  femoral  herniie,  owing  to  the  diiBBculty,  in  many 
cases,  of  doing  more  than  twisting,  tying,  or  inverting  the  sac  (p.  79), 
and  also  because  the  sex  and  dress  of  the  patient  usually  make  the 
wearing  of  a  truss  less  irksome.  On  the  other  hand,  in  early  congenital 
cases,  in  boys,  in  young  adults  without  laborious  work,  or  where  the 
reparative  power  is  good,  where  suflicient  re«t  has  been  taken  after  the 
operation,  and  where  primary  union  has  been  secured  and  remains  firm, 
no  truss  need  be  worn.  But  the  importance  of  intelligent  supervision 
at  intervals  should  be  insisted  upon. 

The  presence  of  a  cough,  carelessness  about  constipation,  or  a  stricture 
will,  of  course,  be  duly  weighed ;  and  I  may  remind  my  readers  of  a 
warning  uttered  at  p.  55,  that  relapse  may  take  place  as  Jate  as  four  or 
even  eight  yeai's  after  a  skilfully  performed  operation. 

On  the  other  hand,  it  is  only  fair  to  say  that  the  opinion  on  this 
matter  expressed  by  others  is  widely  divergent  on  some  points  from  that 
given  above.  For  instance,  Drs.  Bull  and  Coley  {loc.  supra  cit)  say  : 
**  Personally  we  never  advise  a  truss  in  children  after  operation,  and  we 
consider  the  recumbent  position  for  three  months  entirely  unnecessary. 
Our  experience,  based  on  a  series  of  upwards  of  600  cases  of  hernia  in 
children  under  fourteen  years  of  age,  has  shown  that  two,  to  two  and  a 
half  weeks  is  ample  time  for  the  child  to  remain  in  bed.  The  subsequent 
history  of  these  cases  has  been  traced  with  scrupulous  care,  and  some  of 
them  have  been  well  upwards  of  seven  years.  Even  in  adults  we  very 
seldom  advise  a  truss  after  operation.     There  are,  however,  some  cases  in 

*  Any  phimosis  or  cough  should,  of  course,  be  treated. 
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which  a  permanent  cure  will  be  mure  likely  to  be  obtained  if  a  support 
be  worn  after  operation.  Such  cases  are  those  beyond  middle  a^^e,  with 
poorly  developed  and  tlabby  abdominal  muscles  and  a  euperabundance 
of  fat*  We  wouhl  also  include  cases  in  which  the  hernia  is  of  unusual 
size  in  adults  past  middle  life." 

Lock  wood  (ITeniui,  Hifflrocels,  mul  Varicocele)  ^  again,  does  not  order 
a  tru&5  after  operation,  except  in  cases  in  which  some  support  is  specially 
called  for.  He  says:  *'  So  far  as  I  can  see,  it  is  time  enough  to  order  a 
truss  when  signs  of  recurrence  appear.  Alter  radical  cure  has  been 
done,  relapse  seldom  occurs  suddenly.  When  the  sac  has  been  thoroughly 
obliterated  by  the  operation,  the  hernial  protrusion  has  to  make  for  itself 
a  new  one  ;  this  is  usually  a  slow  process  and  accfunpanied  by  pain  from 
the  beginning,"  Tliis  practice  is  clearly  justified  by  results,  for  Lock- 
woc»d's  list  of  cases  shows  oidy  live  relapses  in  ninety-one  cases,  in  perio<ls 
varWng  from  six  months  to  seven  yeai*s.  It  may  be  noted,  also,  that  in 
each  of  these  live  cases  the  relapse  occurred  within  twelve  months. 

(5)  The  Bast  Form  of  Suture,^ — Thongh  hitherto  I  have  used  silk,  I 
am  of  opinion  that  kangaroo-tendon,  if  asnitablo  specimen,  duly  sterilised, 
can  be  obtained^  ^^^ll  be  found  pi-eferable,  and  1  intend  to  miike  trial  of 
tbi*  in  future.  iSilk  is  most  satisfactt>ry  to  work  with  at  the  time ;  it  can 
be  obtained  at  once,  it  is  soon  sterilised,  it  is  strong,  and  it  lends  itself 
readily  to  easy  tying  and  a  secure  knot.  But  the  after-result  is,  in  my 
opinion,  less  satisfactory,  owing  to  its  liability  to  ctune  away,  often 
persistently.  Tliere  is  a  tendency  to  believe  and  teach  that  wherever 
gilk  conies  away  after  an  operation,  it  must  alwayis  be  due  to  some 
deficient  sterilisation  of  the  silk,  or  to  some  failure  to  keep  the  wound 
aseptic.  While  these  are  leading  causes,  they  are  not,  I  am  |iersuaded, 
ie  only  ones ;  the  site  and  the  character  of  the  tissues  concerned  play  a 
important  part  Inside  the  peritona?al  cavity,  where  the  ligature 
deep  and  is  surronnded  by  a  serons  membrane*  as  in  an  ovarian 
pedicle,  we  ai'e  certain  our  silk  ligature  will  give  no  trouble ;  in  ligature 
of  the  carotid  or  femoral  artery,  Avhere  the  ligature  also  lies  rleep  aiul  is 
«tirronnded  by  vascular  strnctures,  we  have  mrely  tn^uble  with  our  silk 
ligatures ;  but  liere,  where  any  silk  used  lies  comparatively  superlicially 
and  embedded  in  fibrons  tissues  such  as  the  conjrHned  tendon  or  Poupart's 
ligament,  its  surroundings  are  so  difierent  that  a  surgeon  neeri  not 
always  blame  himself  for  deficient  asepsis  or  faulty  tying  when  his  silk 
comes  away,  I  am  aware  that  many  surgeons,  higher  authorities  than 
myself,  claim  that  silk,  wire,  salmon-gut  can  all  be  used  as  buried 
sutures  without  any  further  trouble.  In  a  certain  and  large  proportion 
I  know  from  experience  that  silk  can  be  used,  but  in  a  considerable 
number  this  and  the  other  materials  most  certainly  cause  trouble  later 
on.  The  wound  runs  an  aseptic  course,  heals  without  su|>pu ration,  and 
then,  after  a  varying  jx^riod,  a  sirms  appears,  and  one  or  more  of  the 
sutures  have  to  be  i^uioved.  Prof.  ]\lace\\'en  uses  chromicised  catgut^ 
prepared  by  himself.  Drs.  Bull  and  Coley,  in  the  paper  referred  to 
above,  used  kangarocHtendon  in  342  cases,  and  though  tlie  interval 
between  the  date  of  operation  and  that  of  publication  is  in  very  many  of 
them  far  too  brief  for  the  cure  to  deserve,  in  my  opinion,  the  term 
•'radical/'  the  constancy  with  which  primary  union  was  secured  speaks 
very  strongly,  I  think,  tor  the  use  of  kangaroo-tendon  in  preibrence  to 
sUk. 
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Indications, — Tlit^  foUowhig  are  given  unly  as  tj-pes  of  approp™!^ 

casMs.     Many  uthei^  will  suggest  themselves: 

i.  l'a.ses  of  invchicible  hernia  where  other  treatment  has  failed^  where 
an  active  life  is  interfered  with,  or  where  attack&  of  iuBammation  have 
occurred,  or  strangulation  is  threatened.  Subjects  of  inguinal  Iieniia  with 
adherent  onieiihnn  are  never  really  siife,  especially  if  of  active  life  :  from 
tlii^,  however,  they  are  usually  deharred,  Femoml  heniiee  containing 
irreducible  ooientiim  should  also  be  o]x*rated  on.  These  hernise  are 
difficult  to  fil  witli  trusses  ;  the  omentum  keeps  the  ring  open,  and  thus 
l>aves  I  he  way  fur  the  descent  of  bowel  on  any  sudden  exertion.  Where 
irreducible  heniiaa  are  small  and  the  adhesions  easily  separated,  gi^eat 
relief  will  be  given  the  patient  witli  very  slight  risk.  But  it  is  other- 
wise whei-e  the  sac  is  very  large,  or  the  contt^nts  adherent,  especially 
about  tlie  neck  of  the  sac.  In  either  case  the  risk  of  tlie  opemtion 
is  increased,  in  tlie  one  case  fixmi  the  direct  opening  into  the  jieri- 
toua3al  cavity  which  may  be  present,  the  large  amount  of  contents 
which  have  to  be  manipulated,  and  the  difficulty  of  keeping  the  opemtion 
extra-peritonaeah  Again,  intricate  adhesions  about  the  nei^k  of  the  sac 
may  either  lead  the  surgetm  to  abandon  the  operation,  or  to  lay  open  the 
abdominal  wall  in  inrler  to  deal  with  them.  This  lar^t  stei>  not  only 
increases  the  risk  of  ])erifonitis  at  the  time,  but  may  bring  about,  some 
time  later,  a  hernia  veiy  diflicuU  of  control,  the  ultimate  improvement  in 
the  patient *s  condition  being  thus  of  a  very  limited  nature. 

ii.  Cases  of  strangulated  hernia,  where  the  patieot*s  condition  admits 
of  the  operation  lieing  ))rolonged. 

iii.  Cases  where  a  hernia  is  not  controlled  by  a  truss,  but  slips  beneath 
it.  Such  cases  would  be  extremely  rare  if  patient  and  surgeon  alike 
showed  sufficient  pains  and  patience  in  securing  a  well-lit  ting  ti'uss, 

iv.  Cases  of  hernia  with  ectopia  testis  wheit?  the  fitting  of  a  truss  to 
keep  the  liernia  up  and  the  testicle  down  fails.  Castration  should  always 
be  performed  wlien  the  condition  of  the  testis  is  useless  or  doubtful. 

v.  Cases  wherp  the  hernia  can  lie  controlled  by  a  truss,  but  the  use  of 
this  is  irksome  to  a  patient  of  very  active  life,  where  he  wishes  to  join 
the  army  or  navy,  or  where  he  nmy,  as  a  colonist,  be  far  removed  from 
surgical  help. 

vi.  Children  of  |>oor,  ignorant,  and  incompetent  parents,  with  large 
hernia?,  where  ]uTtper  attention  to  the  use  of  a  tniss  cannot  be  secured, 
or  where  the  iversevering  use  of  this  hfis  failed,  and  where  all  such 
causes  as  phimo.sis,  cough,  Aa^.,  ha\"e  been  removed.  It  will  prol>ably  be 
justifiable  to  go  further  than  this,  and  to  operate  for  radical  cure  in  most 
cases  of  herniio  in  the  children  of  the  poor  in  which  the  hernia  is  still 
large  at  four  to  six  years  of  age.*  By  this  time  the  parts  are  better 
develoi>ed  and  moi^  easily  kejjt  aseptic.  The  sac  is  more  easily  dealt  with 
now  than  later.  The  presence  of  any  conditions  which  call  for  explora- 
tion— viz.,  hydrocele,  ailherejit  onu^ntum,  the  presence  of  the  ai>i>enflix 
— ^will  also  be  iiidicatic^ns  for  operation  in  cluldren.  On  this  point, 
operation  for  radical  cure  in  little  children,t  1  ^vill  quote  5Ir,  3Iacready 


*  This  age  is  mentioned  above  a«  giving  time  for  suilident  trials  with  a  truss. 

t  ikifore  decitliiig  tlmt  a  wull-oiudc  tru»s  will  not  keep  op  a  ditticiilt  case — **.*?..  a 
double  JngiiiDal  hcniia — the  hernia  should  he  completelj  rciJuced  with  the  aid  of  aa 
fttiicsthotic. 
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{loc^  mtpra  dt,,  p.  256),  WV  may  all  envy  his  special  experience  and 
strive  to  imitate  his  skill.  '*  Uiircmt reliable  ruptures  in  ehihlren  under 
fifteen  are  veiy  rare  ;  to  me,  indeed,  they  are  a.s  yet  unknown.  I  hope 
it  does  not  imply  any  lack  of  charity  to  say  that  one  can  measure  with 
fiiir  accuracy  a  surgeon's  skill  in  the  management  of  trusses  hy  the 
nmnber  of  curative  operations  he  performs  on  children;' 

vii.  Large  heniia%  even  colossal,  where  the  patients*  unfitted  for  work 
of  any  kind,  are  a  burden  to  themselves  and  others,*  and  ptu'haps  willing 
to  run  great  risks;  for  it  cannot  l>e  denied  that  these  ai*e  veiy  grave  cases: 
*'The  operation  usually  ditficult  and  prolonged,  and  the  dangers  to  be 
met  an«l  overcome  both  numerous  and  various''  (BanksJ.  Tlie  chief  of 
these  is  the  direct  and  gajiing  coumiuni<'ation  with  the  i)eritontea]  cavity 
and  the  difficulfy  in  keeping  the  operation  extra-peritomeal.  The  best 
proof  of  tins  is  give^n  by  Sir  \V.  M.  Banks'  series  of  sixteen  very  large 
and  euormons  hernia ;  of  these  he  lost  four,  two  from  septicaemia.  In 
another,  even  hiw  hands  failed  to  complete  the  operation. 

viii,  I  consider  ten  to  twenty-five  years  of  age  the  most  favourable 
time,  as  combining  parts  easy  to  handle,  the  possibility  of  keeping  the 
woinid  ast'ptic,  prolmlile  absence  of  any  difticult  adhesions,  and  guud 
vitality  and  health. 

ChoiCG  of  Operation^ — The  following  have  been   brought  pro- 
minently l»rfc>re  the  profession,  viz.: 
i*  Operation  by  Open  Method, 

ii.  Subcutaneous  Methods — t>.t/..  Prof,  Wood's  and  Mr,  Spanton's. 

ill.  Injection  of  Astringents — e.fj,,  Oak-bark. 

Of  the^e,  only  the  operation  by  open  method  will  he  described,  as  it  is 
the  one  of  all  othei^  which  is  generally  cho^^en,  owing  to  the  excellent 
results  which  it  has  given,  the  precision  with  which  the  structures 
concerned  can  be  avoided  or  manipulated,  and  its  safety  when  aseptic 
precautions  are  strictly  observed. 

i.  The  Operation  by  Open  Method. f^ — The  patient  having  been  kept 
in  bed  for  some  time  before,  acconling  to  the  size  of  the  hernia,  and  any 
cough  attended  to,  only  liquid  diet  is  given  for  the  few  days  preceding 
the  operation,  and  the  bowels  are  duly  emp»tied. 

Before  describing  the  different  methods  mostly  in  vogue,  I  will  allude, 
for  the  sake  of  uiy  youuger  readei**?,  to  a  few  points  winch  are  always  of 
importance,  whichever  uiethod  is  selected. 

The  thigh  being  a  little  flexed,  an  incision  is  made  over  tlie  inguinal 
eanal.  and  extending  an  inch  below  tlie  external  abdominal  ring. 
This  divides  skin  and  fasciae  and  seveml  branches  of  the  external  pudic 
ftrteries  ;  these  should  be  secured  with  Spencer  Wells's  forceps,  which 
will  also  open  out  the  wound.  In  young  males,  esi)ecially,  where  these 
vessels  are  of  cunsiderable  siz*^,  care  must  be  taken  that  each  point  is 
firmly  closed  either  by  the  forei-pressure  or  catgut  ligature  ;  otherwise 
free  bleeding  may  readily  take  place  in  the  lax  tissues  of  the  gi'oin,  pre- 

•  Aa  in  three  caaen  given  by  Sir  W.  M.  Bauka :  one.  a  labourer,  uiiflttcd  for  work^  had 
become  an  inmate  of  a  workhouse  ;  the  second  was  a  wine  mercbanti  who  had  be^n 
oMig^  to  give  up  his  business^  rardy  venturing  out,  and  then  obliged  to  conceal  Ma 
deformity  under  a  large  overcoat ;  the  third,  a  gla«a*blower,  reduced  to  perfect  helplcus- 
nesst  h«Ml  to  depend  on  hia  «-ife  for  bin  support, 

f  The  following  remarks  apply  to  inguinal  hernia. 
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ventitif^  primarv  utiir»n,  and  perhaps  leading  to  most  troublesome  tension 
aiul  suppuration.  Tlit'  aponeurosis  of  the  externa!  oblique  and  the 
cremasteric  fascia  having  be^m  next  dividetl,  the  sit^i  of  the  cord  is  made 
certain  of,  and  the  sac  most  carefully  defined.  This»  if  empty,  is  by  no 
means  alw  ays  easy,  especially  in  youu^  subjects.  In  defining  the  sac,  c^re 
should  lie  taken  to  work  carefully  and  without  any  needless  disturbance 
of  the  parts,  or  separation  of  the  planes  of  tissue  here  met  with.  So, 
too,  with  the  cord — great  care  must  be  tiiken  in  the  next  step,  when  the 
sac  and  this  structure  are  separated;  hasty  work  may  lead  to  needless 
haemorrhage  from  ruptuiH?d  veins,  injury  to  the  sac,  or  subsequent 
epididymo-oi-cliitis,  and  even  sloughing  of  the  epididymis  with  part  of 
the  testicle,  Tlie  sac  having  been  accurately  defined^  is  opened  so  that 
an  aseptic  finger  may  make  sure  that  it  is  empty  ;  otherwise  any  intes- 
tine is  completely  reduivd  or  omentum  dealt  with  according  to  the  steps 
given  at  p,  37.  If  the  question  arise^  whether  the  sac  should  always  be 
opened,  I  stiould  answer  '*  Yes/'  Even  if  it  appear  empty  l>elow,  it  is 
satisfactory  to  be  assured  by  digital  examination  that  nothing  lies  within 
the  neck  before  this  is  twisted  or  tied  as  high  up  as  ]Jossible,  A  case  of 
Busch's  (Kiln.  M&L  11  Wi.,  1S82,  No.  31,  j>.  473)  shows  the  importance 
of  taking  this  step. 

Operating  on  a  boy  2|  j'cars  oM  for  a.  right  inguinal  hernia,  Busch  tied  the  sac  before 
0|>eniiig  it.  When  it  was  cut  into  below  the  ligature  the  vermiform  appendix  was 
found  iDcluded.  This  waa  rclcafted  and  returned.  tSonie  time  later  Buech  was  operating 
on  the  left  side,  and  again  fouuil  that  he  bad  included  the  appendix  iu  his  ligature 
round  the  iwie. 

When  the  emptied  sac  is  next  separated  from  the  cord  and  adjacent 
parts,*  care  nnist  be  taken,  if  the  patient  strain  at  this  time,  that  no 
escape  of  intestine  occur,  an  assistant  maintaining  pressure  over  the  in- 
ternal ring.  Hie  coi^l  must  he  treated  with  the  precautions  given  above, 
ancl  care  nuist  be  taken  that  the  testicle  is  not  dragged  needlessly  out  of 
its  1ied.  The  sac  is  now  treated,  and  the  canal  ck>sed  by  one  of  the 
methods  given  in  detail  below.  The  wound  having  been  thuro\igldy 
dried  out,  and  8ome  sterilised  iodol'orm  dusted  into  its  recesses,  it 
is  closed  with  sutures  of  salmon-gut  or  hoi*seliair,  care  being  taken 
that  no  inversion  of  the  edges  is  present,  and,  of  far  more  importance, 
that  all  hEemorrhage  has  Iveen  entirely  stopped,  including  those  points 
from  which  Spencer  AVells*a  forceps  have  been  removed.  If  absolute 
dryness  of  the  wound  has  lieen  secured,  and  the  operation  has  been 
aseptic  throughout,  no  drainage  is  needed.  A  Blip  of  gi^een  protective 
out  of  carbolic  acid  lotion  (i  in  20),  and  some  stripe  of  iodoform  gauze 
wrung  out  of  the  same,  are  then  placed  next  the  wound,  and  covered 
by  any  of  the  antiseptic  gauzes  or  wools.  It  is  import  ant  to  keep 
the  scrotum  well  up  on  the  pubes,  and  thus  minimise  the  risks  of 
oedema  of  the  scrotum  and  epididymo-orchitis. 

To  the  above  general  remarks  I  have  onl}'  to  add  that  it  is  always 
well,  when  the  radical  cure  is  performed  in  patients  with  long-standing 
hernia  (with  important  parts  and  the  sac  perhaps  v^ry  adherent),  or  a 
voluminous  one,  for  the  ojierator  to  obtain  leave  beforehand  to  sacrifice 
the  testicle;  and  the  same  course  will  l>e  taken  when  a  retained  testicle 


♦  H  much  difficulty  it  met  with  here,  the  Burgeon  tshould  begin  high  up,  aB  near  the 
iutcrnal  ring  as  possible,  dividing  the  external  oblique  aponeurosis. 
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jp'imtBiA  to  be  probably  functionless.  Tf  it  is  worth  while  to  fix  this 
9|piin  in  the  serotimi,  this  should  be  doiie  according  to  the  steps  given 
imdler  the  heading  of  Orcliido])exy. 

Any  child  or  restless  patient  should  be  secured  in  a  long  oiitjside 
§plint.  Finally,  if  any  stitcli-sinns  appear,  that  part  of  the  woond 
ahouhl  be  well  scra]>ed  out  at  once»  and  made  to  heal  from  the  bottom » 

The  different  methods  that  have  been  elaborated  an^  very  numerous, 
and  oidy  those  which  are  chiedy  in  vogue  at  tlie  present  time  can  be 
des»cribed  here  in  full.  Brief  mention  will,  however,  Ije  made  of  some  of 
the  othera*  It  will  be  seen,  if  these  various  methods  be  compared  with 
one  another,  that,  whereas  most  of  them  are  alike  in  aiming  at  recon- 

itnting,  in  some  degree,  the  origimd  valvular  condition  of  the  inguinal 
lal,  on  the  other  hand,  they  differ  chiefly  as^  regards  the  n method  of 
dealing  with  the  hernial  sac. 

Taking  the  latter  point  first*  it  will  be  seen  that  the  various  t^pecial 
methods  that  have  been  devised  for  dealing  with  the  eac  aim  chiefly  at 
converting  the  normal  depression,  or  ]ieritona^al  fossa,  at  the  position  of 
the  internal  abdominal  ring,  into  a  prominence  with  its  convexity 
towards  the  abdominal  cavity.  Even  if  the  oi^ration  does  succeed  in 
attaining  this,  it  must  surely  be  only  temporary,  for,  cleai*ly,  the  sac  will 
rapidly  shrink  and  undergo  partial  absorption.  Moi-eover,  since  there  is 
normally  a  slight  depression  in  this  position,  and  since  only  a  veiy 
Miiall  proportion  of  all  individuals  sufter  from  inguinal  hernia,  it  is 
clear  that  the  removal  of  the  depression  at  the  site  of  the  internal 
abdominal  ring  is  not  to  be  looked  upon  as  the  most  imj:»ortant  ]>art 
(if  an  operation  for  the  radical  cure  of  a  hernia*  This  contention  is 
borne  out  by  the  rej<ults  of  c^peration,  for  in  Bassini's  operation,  which 
is  so  successful  as  to  be  almost  considered  perfect  (vide  p.  56  for  results), 
the  sac  is  simply  ligatured  at  its  neck,  and  the  rest  removed^  leaving, 
therefore,  a  depression  in  the  peritomeum  opposit-e  the  ligature.  With 
regard  to  the  question  c>f  the  inguinal  canal,  it  is  clear  that  the  normal 
valvular  animgement  (if//^  Fig,  12)  of  the  c^mal  is  extremely  satisfactory 
in  preventing  the  descent  of  an  inguinal  hernia,  since  such  a  veiy  small 
proportion  of  all  individuals  sufter  from  this  condition.  This  would 
lead  one  to  expect  that  that  operation  which  most  satisfactorily  and 
simply  reconstitutes  the  oi'iginal  condition  of  the  inguinal  canal  will 
be  attended  with  the  most  satisfact^jry  results,  Bassini\s  operation 
practically  does  reconstitute  tlie  normal  inguinal  canal,  and  moreover 
jastifie^  the  above  argument,  since  the  results  are  so  satisfactory  and  its 
adoption  is  so  ^\idesp^ead.  Other  iidvantiiges  of  Bassini's  method  are, 
that  it  ia  easy  and  stmightforward  to  {>erform.  and  that  the  whole 
len^h  of  the  canal  is  exposed  to  view,  thus  allowing  (as  pointed  out  by 
ikwood)  the  removal  of  any  conditi<nis  which  may  be  liable  to  dis- 

id  the  inguinal  canal,  sucli  as  lijionuvta  of  the  cord  or  inguinal  vari- 
coceles.     For  these  reasons  Bassini's  operation  will  be  described  first, 

(l,)  Basmiis  Method  (Fig.  14). — An  oblique  incision,  at  least  four 
inches  long  in  an  adult,  some\^  liat  less  in  a  child,  is  made  over  the 
position  of  the  inguinal  canal,  and  ending  below  opposite  the  pubic 
crest,  llie  fascia  having  lieen  divided,  the  external  oblique  aponem^osia 
lA  exposed  and  the  externa!  abdouiinal  ring  identified.  The  external 
oblique  is  now  divided  along  the  length  of  the  canal,  and  flaps 
separated   in   both  directions   for  a  short   distance,  thus   thoroughly 
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exposing  the  whole  length  of  the  inguinal  canaL  The  sac  is  now 
identified  and  carefully  ^^eparated  from  the  cord  well  up  to  the  level 
of  the  internal  rin^'-.  It  is  then  opent-d  and  caivfuUy  emptied,  all 
adhesions  Ijeing  cart'fidly  separated,  and  omentnni  either  ligatured  and 
removed  or  reducrfl.  The  neck  of  the  sac  having  been  somewhat  pulled 
down»  is  transfixed  and  ligatured  with  silk  or  kangaroo-tendon  at  the 
highest  possible  point,  then  divided  about  half  an  inch  below  the 
ligature,  and  the  rest  of  the  sac  removed.  Next,  the  cord  is  mi^ed 
carefully  from  its*  bed,  and,  supj^orted  in  a  loop  of  gauze,  is  held  forvvaiTl 
by  an  assistant  wjiile  the  sutures  are  introduced.  At  this  stage  any 
lipomatJi  of  the  cord  or  an  inguinal  varicocele  may  be  removed,  as 
advised  by  Lockwood.  The  posterior  wall  of  the  inguinal  canal  is  now 
repaired  by  means  of  sutures.  These  will  vary  in  number  from  two  to 
five,  according  to  the  size  of  tlie  gap  between  tlie  internal  obliqvie  or 
conjoined  tendon  on  the  one  hand,  anil  Poii part's  ligainent  on  the 
other  (vide  Fig.  1 3).     These  sutures  consist  either  of  kangai"oo-tendon 


Fill.  12. 


YiQ.  13. 


A  normal  iti^iiiual  efniOrh  Arcifurra 
fibres  compreBBing  the  cord  agaiuat  Foil- 
pftrt'fl  ligBiueut.     (Loukwood.) 


loguiuat  cAiial  in  cA&e  of  bemia.  Th€ 
arciform  flbree  are  diHplftced  upwartls,  the 
normal  valvular  condition  of  the  ciuid 
being  thereby  destroyed,    (Lockwood.) 


or  silkj  and  are  passed  in  the  follomng  manner:^ The  needle  is  first 
passed  through  the  deep  aspect  of  Pouparfs  ligament,  then  beneath 
the  uplifted  cord,  and  finally  through  the  lower  margin  of  the  internal 
oblique  or  conjoined  tendon.  In  order  to  avoid  wounding  the  pt^rito- 
najum.  the  needle  is  passed  through  the  conjoined  tendon  from  its  deep 
to  its  8U]*erficial  aspect  (rw?e  Fig.  14).  Sufficient  sutui^s  having  been 
passed,  they  are  tied  carefully  and  cut  short,  and  the  cord  allowed  to 
fall  back  into  its  place.  The  divided  edges  of  the  external  oblique 
are  now  united  by  means  of  a  fine  continuous  suture,  and  the 
external  ring,  if  large,  partially  closed  at  the  same  time.  All  bleeding 
having  been  carefully  arrested,  the  skin  is  siitured  and  the  dressings 
applied. 

(2.)  Macewms  Operaiimi^  (Figs-  IS  to  2l), 

The  object  of  this  is  twofold :  (i)  So  thoroughly  to  separate  the  sac 


•  Ann.  0/  iisHTQ,^  Aug.  1886  j  Brit.  Med,  Journ.t  Dec  lOi  1887- 
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as  to  allow  of  its  being  completely  reduced  iiitci  the  abdominal  euxity, 
there  to  rest  on  the  inner  surface  of  tlie  ring,  and  aetin^-  as  a  bulwark- 
like  pail  to  **  shed  tlie  intestinal  waves  av^ay  "  from  it.     Prof,  Maeewen 
ihiiiks  that  if  the  sar  be  merely  tied,  however  earefidly  and  high  up  tlu:s 
ie  done,  there  remains  a  fun* 
iiel     shaped     puckering,     the 
apex  of  which  pi^sents  in  the 
internal    ring,    and    that    this 
poQch     gra*lually    becomes    a 
wedge,    tending    to    open    up 
the  canal. 

Thorougli  separation  of  the 

i^iac,    and    carrying    tliis    well 

within   the   perit*>oa'al  cavity, 

i«  aheolutely    needful,    for    if 

the  sac  be  left  in  the  canal  it 


B*Mitii'ti  opemtion.  Sfaowiuic  ihe 
isielhod  of  inftertitig  the  deep  Buttires. 
iLockwood,) 


Maceweii'i»  operatioiu  The  index  fiDger,  iu- 
aerted  aloui;  the  iug^hial  canal,  in  separating 
the  (jeritouffium  from  the  iulernal  asp^^ct  of  the 
iutemal  ring.  The  folded  Hac  h  behind.  In 
thift  and  the  following  figures  a  flap  of  skin 
mad  celhilar  tissue  han  heeu  reflected,  and  the 
exttmial  uhUque  otjeued  up  so  as  to  expofiu  the 
canal  and  iutenml  ring. 


will  act  as  a  plug,  ket*ping  it  open*  {2)  Again,  to  close  the  dilated 
L^anal  and  restore  its  natural  valve-like  condition  by  a  particular  mode 
of  inserting  sutures  which  bring  the  conjoined  tendon  in  close  apposi- 
tion with  Poupart's  ligament,  beginning  with  that  part  of  the  ligament 
which  is  on  a  level  with  the  lowest  part  of  the  internal  ring. 

The  first  object  is  thuri  ensured : — ^The  external  ring  having  been 
exposed,  the  internal  ring  and  site  <»f  the  deep  epigastric  are  examined, 
and  the  sac  next  freed  and  raised.  When  this  has  been  done  it  is  kept 
pulled  down  while  the  index-linger  separates  the  sac  from  the  coid,  the 
canal,  and  finally  for  half  an  inch  around  the  abdominal  aspect  of  the 
internal  ring*  (Fig.  15).  The  sac  is  now  folded  on  itself  (Figs,  16,  17) 
tiy  means  of  a  stitch  which  is  firmly  fixed  in  the  distal  end  of  the  sac, 
The  free  end,  thi>eadfd  on  a  hernia-needle  (Fig.  17),  is  introduced 
through  the  canal  to  the  abilorainal  aspect  of  the  fascia  transversal  is, 
and  there  penetrates  the   abdominal  wall   about   au   inch  above  the 

*  Tbfi  object  ol  thiB  is  to  ri'^f  rc'sh  the  aUioniinal  ti^^pcci  of  the  IntemAl  ring  ao  that 
jMUicMion*  may  form  between  it  and  the  |>ad  of  eac, 
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internal  ring  (Fig.  16).  The  wound  in  ilie  i^kin  is  pnlled  ny 
so  as  to  allow  the  point  of  the  neeflle  to  project  througli  the  ranscles 
withoot  penetrating  the  skin.  The  needle  being  withdrawn  and  un- 
threaded, hy  traetion  on  the  thread  the  folded  sac  iss  dra\^^l  still 
further  bac^k wards  and  upwards.  Traction  having  been  kept  up  on 
the  thread  while  the  sutures  cloiiing  the  canal  are  introduced,  it  is 
finally  secured  hy  passing  it  several  times  tlntnigh  the  external  oblique 
nniscle* 

The  second  part  €)f  the  operation,  closure  of  the  inguinal  canal,  is 

now  undertaken.  The  fin- 
ger, passed  into  the  canal 
and  lying  between  the  in- 
ner and  lower  bonier  of  the 
intt*nial  ring  in  front  of 
and  above  the  cord,  makes 
out  the  jHisition  of  the  deep 
epigastric  artery  so  as  to 
avoid  it. 

The  hernia-needle,  carry- 
ing chromic  gut,  then, 
guided  by  the  index,  i& 
made  to  penetrate  the 
eon  joined  tendon  in  two 
places:  first,  from  without 
inwanls  near  the  lower 
border  of  the  conjoined 
tendon ;  and  secondly,  from 
within  outwards,  as  high 
up  as  possible  in  the  inner 
aspect  of  the  canal  :  tliis 
doui>le  penetration  of  the 
conjoined  tendon  l>eing 
accomplished  by  a  single 
screw-like  turn  of  the  in- 
strnmc-nt  (Fig.  18),  Out* 
end  of  the  suture  is  then 
withdrawn,  and  the  needle, 
with  the  other  end,  is  re- 
moved. Til  us,  a  loop  is  left 
on  the  abdominal  aspect  of  the  conjoined  tendon,  which  is  penetrated 
twice  (Fig,   ig). 

Second !y,  the  other  heniiu-needle,  threaded  with  that  pait  of  the 
suture  which  comes  from  the  lower  part  of  the  conjoined  tendon,  guided 
by  the  index  in  the  inguinal  canal,  is  passed  from  within  outwards 


Mftcewpn's  operation.  Tli<*  beniift  neetlle  h 
is;rT}'ing  the  Ruture,  tlirpaded  through  the  hai-, 
tlirt»Ugh  the  mbdmiiiiiiLl  n]iiis<1eF*,  from  heliiiid  for> 
ward,  about  an  lucli  nhove  the   lottTiial  ring. 


*  BcigiimerR  will  Hud  it  beat  to  diviilc  the  apaneurosis  of  the  exterim!  oblique^  and  bo 
obtaio  siiflident  room  foe  rightly  ilcaliag  with  the  sue.  Thi#i  requires  nn  additional  row 
of  giitiirpH,  find  niiiy  weaken  the  abdiiraiual  wall.  On  the  other  Imnd.  Ijcghiners  will 
ftlwayft  find  it  diHicuU,  hnwevtjr  maeli  the  upper  angle  of  the  wound  is  pnUed  up,  to  get 
the  »a<*  de ladled  really  high  up,  and  to  put  the  needful  siituren  intn  the  conjoined 
tendon  with  the  limited  incision  which  i^  sulMeient  for  ihc  exf>crienced  hands  of  Trof^ 
Maeewen. 
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thmng-h  ~Pon partes  ligament,  which  it  priietrares  at  a  point  on  a  level 
with  the  hjwer  suture  in  the  conjoin et I  tendon  (Fig.  20).  The  needle 
is  then  completely  freed  IVoni  the  suture  and  \\'ithdra\vn. 

Tliirdly,  the  needle,  now  tiireadeil  with  that  part  of  the  catgut  which 
prot Hides  from  the  upper  border  of  the  conjoined  tendon,  is  passed  from 
within  outwards  through  the  trans versali?*  and  internal  ohliijue  muscles 
and  the  aponeurosis  of  the  external  oblicjue  at  a  point  un  a  level  %vith 
the  upper  stitch  in  the  conjoined  trndon.  It  is  then  <[uite  freed  from 
the  suture  and  withdrawn.  There  are  now  two  Kvt^\i  ^\\A%  in  the  outer 
siiHac€>  on  the  external  oblique,  continuous  with  the  loop  on  the 
abdominal  suHace  of  the  conjoined  tendon  (Fig.  21).  The  two  free 
ends  being  drawn  together  tightly,  aufl  tied  as  a  reef-knot,  the  ititernal 


Fin.  18, 


Fl4l. 


Ou  the  ieft  ik  on©  of  Prof, 
A'tjweti's  neciles.*  They  are 
d«  of  one  piece  of  steeK 
» the  rifffit  i^  the  ^^Ae,  tranii- 
fa/t\  atid  thrown  into  a  series 
%A  fiitda  by  A  threA<.l  which 
ttionid  \^  slioi^n  ecDergiog 
aboTe  At»  weU  aii  below. 


Ma^&wen'A  opemtiou.  \  Jjernifc-needle  (loaded  > 
haii  been  made  to  peuetmle  the  conjoiued  tendon 
in  two  places. 


ring  is  firmly  closed.  The  same  stitch  niay  be  repraterl  low^n-  down  in 
the  canab  especially  in  adidts,  with  wide  ]Li*aps.  The  pillars  of  the 
external  ring  may  likewise  be  brought  to«;ether.  In  the  *:ieat  majority 
of  cases  the  first  or  uppermost  stitch  is  all  that  it?  required.  The  cord 
should  lie  belli n<l  and  below  the  sutures;  and  be  freely  movable  in  the 
canal.  It  is  advisable  to  introduce  all  the  sutures  befm-e  tightening- 
any  of  them.  They  may  then  be  experimentally  drawn  tight  while  a 
linger  is  introduced  into  the  canal  to  learn  the  result.  During  thv 
operation  the  :^kin  is  drawn  from  sidt-  to  sidi*  to  bring  the  parts  into 


•  The4»o  arc  two  in  number,  one  for  passing  the  tlavtul  from  right  to  left*  and  the 
other  from  left  to  right.  I  have  found  5Ir.  Watson  Chcyne^s*  nioilitication  of  the  above 
needlcA*  in  which  the  instrument  is  aDgular  iuJtteaJ  of  curve<t  much  more  convcuicnt 
lor  picking  up  the  conjoined  temlon  aijd  cxtcnml  oblique. 
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view.     The  skin  falling   into  position,  the  wuund  is  opposite  t^ 
external  ring,  tht^  operatiiin  Ijeing  paiilv  siibciUaneoug. 

Ill  congenital  hernia  the  sac  is  lirst  separated  from  its  connection 
with  the  canal.  It  is  then  opened,  and  divided  ti'ansversety  into  two 
parts,  care  being  taken  to  preserve  the  cord.  The  lower  part  forms 
A  tnriica  vaginalis.  The  upper  is  pulled  down  as  far  as  |K>ssible,  split 
behind  lotigitudiiially.  so  as  to  allow  the  cord  to  escape,  and  its 
lower  end  closed  by  a  stitch  or  two.  It  is  then  dealt  with  quite  as 
the  sac  of  an  acquiivd  hernia. 

The  following  points  deserve  attention,  ■ 

The  niethotl  has  l>een  olyeeted  to  as  coinph"cat^d  and  difficult,  am 

as  inapplicable  to  infants  on  account  of  the  difficulty  of  making  out  any 

conjoined  tendon   at  this  age. 
'^'  ^^'  The  alxive  objections  will  clis- 

appear  with  practice.  As  Prof. 
Mace  wen  has  stated,  a  skilled 
finger  will  detect  the  conjoined 
tetidon  even  in  early  life. 
Smaller  needles  must,  o< 
c<^»ui*se.  now  be  used.  Other 
ditlicnUies  ai-e  met  with  in 
this  method  when  the  sac  is 
unusually  coai-se  and  thick, 
or  wlien  it  is  extremely  thin  ; 
such  sacs  are.  no  doubt,  diffi- 
cult tx>  manipulate  satisfac- 
torily, so  as  to  get  the  pad 
well  within  the  internal  ring. 

Professor  Macewen  kindly 
forwarded  to  me  the  following 
statement  (July  1895)  as  to  his 
results : 

'*  I  have  had  164  completed 
cases  of  operation  for  oblique 
inguinal  hernia.  Regarding 
radical  cures,  one  must  neces- 
sanly  be  guarded  in  drawing 
conclusions  when  dealing  with 
large  numbers,  as  many  of  tlie 
patients  pass  from  observa- 
tion, and,  though  asked  to  report  themselves,  do  so  0!ily  a  few^  times, 
and  then  cease.  Thus  out  of  164  there  are  55  who  have  dropped 
entirely  out  of  view.  Many  of  these  had  pi-eviously  been  seen  three 
to  nine  months  after  operation,  when  they  had  firm  occlusion  of  the 
abtloniinal  wall.  Two  children  died  alter  the  operation — one  from 
scarlet  fever,  epidemic  at  the  time,  and  one  from  measles  and 
meningitis,  tlie  latter  ratlier  a  weak  child.  This  leaves  107;  of 
these,  five  are  known  to  have  had  return.  Two  of  these  were  steel 
workers,  doing  the  heaviest  kind  of  work.  One  was  cured  during  eight 
years,  and  then  a  slight  bulge  appeared  near  the  seat  of  the  former 
hernia.  He  now  has  a  bubonocele.  The  otlier  was  two  yeai-s  fi-ee  from 
herniaj  and  then  had  a  slight  rupture.     Each  of  those  weai*  belts 


L! 


/ 


Mac«iviin's  operation.    A  loop  lias  heeu  left  ou 
the  iuner  surface  of  Uie  coDJomed  teudou. 
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light  ones,  which  retain  the  henna  even  during  their  work.  A  thii^ 
reniamexJ  well  for  two  yeai-s,  then  had  an  attack  of  what  was  stated  to 
be  enteric  fever,  and  subsequently  became  atlecfed  with  tubercle  of  the 
lungs.  He  had  a  distinct  recurrence  of  the  hernia.  A  fourth  I  have 
heard  of  as  having  a  return  to  a  slight  extent,  and  a  fifth  wrote  to  say 
that  he  had  a  return » 


Fm.  30. 


Fio.  21. 


^Vfeu'»  up»ratioii.    The  tlireflfl  from 
er|iArtof  the  cou joined  tetitioa  ha« 
icmrried  Uirough  Poup&rt's  LiganiMji. 


Mure  wen's  operation.  Two  of  the 
threads  which  are  to  draw  tl^e  ronjoined 
teridou  over  to  Poiipftrt'n  Ugameiit  are  in 
position  ready  far  tyini?. 


*•  If  we  strike  off  nine  curea  under  two  years,  which  are  well,  but 
which  are  too  i*ecent  to  be  judged  as  cures,  tins  leaves— 

20  reported  or  seen  cured — no  truss— at  10  veal's  and  over* 
11         ,,  ,,  .,  ,,8"  ,. 

18  ,,  ,T  t»  ft        6         .r 

29  ft  M  »^  ■»  4  tl  Tt 

15  '*  *♦  •'  "  ^  ^*  yy 


93 

Some  of  tlie  older  ones  have  l>eeu  gooil  enough  to  keep  me  well 
infonned  a-n  to  their  state.  Two  have  gone  through  a  great  deal  of  hard 
riding  in  Cape,  for  many  months  at  a  time,  and  have  never  been 
bothered  with  their  old  enemy.  One*  a  surgeon  in  the  Cumberland 
district,  rides  a  great  deal  and  never  is  troubled.  He  says  he  has 
forgotten  that  he  ever  had  a  heniia/' 
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Although  in  Prof.  Macewen's  hands  this  method  has  been  attended 
with  good  results,  when  i)erformed  by  other  surgeons  the  results  have 
not  been  so  satisfactorj-.  It  is  clearly  a  more  difficult  and  complicated 
l)rocedui*e  than  Bassini*:^,  and  moreover  the  results  of  Bassini's  method 
are  better  (vide  sujo-a,  ]).  56).  Probably  it  is  for  these  reasons  that 
Bassini's  method  is  preferivd  by  the  majority  of  oi)erators. 

(3.)  BalVs  ^Slethoil  [Brit.  Metl  Jcnmi,,  Dec.  ^o,  1887). — Here  the  sac 
is  twisted,  the  fundus  cut  away,  and  the  stump  stitched  in  the  ring. 
I  have  placed  this  method  next  because  I  consider  the  method  of 
treating  the  sac  l)y  torsion  much  simpler  tlian  any  other,  and  ver}*^ 
efficient.  I  always  ti'eat  the  sac  thus  myself,  though  instead  of  leaving 
it  in  the  canal  1  return  it  within  the  internal  abdominal  ring  after 
Macewen's  method,  and  I  also  make  use  of  Macewen's  method  for 
closing  the  canal. 

Mr.  Ball  advises  that  the  sac  be  completely  isolated  right  up  to  th<^ 
internal  ring,  and  having  been  ascertained  to  be  empty,  gradually  twisted 
up  by  a  broad  catch-forcei)s  gi*asping  its  neck,  while  the  left  forefinger 
frees  the  upper  part  of  the  neck.*  In  ordinary  cases,  four  to  five  com- 
plete revolutions  are  sufficient,  but  this  must  dei)end  on  the  thickness 
of  the  sac,  the  torsion  l3eing  continued  till  it  is  felt  to  be  quite  tight 
and  likel}'  to  nipture.  An  assistant  now,  holding  the  torsion-forceps, 
maintains  the  twist  while  a  stout  catgut  ligature  is  tied  tightly 
round  the  twisted  neck  and  cut  short.  Two  sutures  of  stout  aseptic  silk 
are  now  passed  through  the  skin  about  half  an  inch  from  the  edge  of  the 
wound,  through  the  outer  i)illar  of  the  ring,  through  the  twisted  sac  in 
front  of  the  catgut  suture,  and  then  through  the  inner  pillai*  and  skin. 
As  the  sac  now  cannot  untwi.^t,  it  is  cut  off  in  front  of  these  sutures, 
which  sxre  tied  over  leaden  plates  that  lie  at  right  angles  to  the 
wound.  From  investigations  on  the  dead  body,  Mr.  Ball  finds  that  the 
I'esult  of  the  above  procedure  is  to  throw  the  peritonroum  into  a  number 
of  special  folds,  radiating  from  the  internal  ring  in  all  directions.  The 
ring,  instead  of  being  depres5?ed,  is  ivndered  more  prominent  than  the 
neighbouring  iDeritonteum. 

1  have  used  this  most  simi)le  and  efficient  method  veiy  largely,  but 
with  some  modifications  of  the  author's  plan.  Thus,  before  twisting  the 
sac  and  after  fi-eeing  it  Inflow  and  from  the  cord,  I  endeavour  to  separate 
it  all  around  the  abdominal  aspect  of  the  internal  ring.  After  twisting 
it  up  as  high  and  as  tightly  as  possible,  I  always,  if  it  be  thick  enough, 
transfix  it  instead  of  merely  encircling  it  with  a  gut  ligaturc.  It  is  then 
pushed  well  within  the  periton8?al  ca\'ity,  as  I  should  fear  leaving  it  in 
the  canal  lest  it  act  as  a  wedge  and  dilate  it.  Finally,  I  always  supple- 
ment torsion  of  the  sac  by  closing  the  canal  with  sutures  intrcduced  by 
Macewen's  method. 

Toraion  is  veiy  quickly  and  simply  done  ;  moreover,  it  does  away  with 
the  need  of  bringing  a  thread  through  the  abdominal  wall.  Another 
advantage  is  the  crushing  together  of  serous  surfaces,  which  tends  by 
plastic  efiusion  to  make  a  plug  very  efficient  in  blocking  the  internal 
ling,  aided  by  the  slight  effusion  which  is  set  up  by  the  separation  of 
the  sac  around  the  alxiominal  aspect  of  this  aperture. 


•  "Where  the  hernia  is  congenital,  the  sac  must  be  cut  through  first  above  tlio  testicle, 
freed  from  the  cord,  ami  then  twisted. 
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(4.)  Method  of  Bank^,^ — This  has  tlie  merit  of  extreme  simplicity. 
The  sac  having  been  made  certain  of^  is  se|mraterl,  witli  the  precautioiis 
given  above  (p.  62).  from  the  cord,  and  d^'tached  thrnugli  tlie  external 
ring  up  in  the  canal  as  hi^di  as  the  internal  ring,  the  finger  keeping  note 
all  the  time  of  the  piKsitioa  of  tlie  eord.  If  the  sac  is  clearly  empty,  its 
neck  is  now  ligatured  with  stmit  chromic  gut  or  carbolised  .silk  as  high 
up  as  to  leave  no  neck,  orifice,  or  dimple  at  the  internal  ring.  The 
fundus  is  tlien  cut  away  abuut  half  an  incli  l>e!ow  tlie  ligature.  As  to 
sutures  of  the  ring  and  canals,  it  would  appear  from  his  latest  paper 
that  the  author  is  now  satislied  with  suturing  tfie  external  ring.  **  In 
inguinAl  herniip,  in  addition  to  this'*  (dissecting  out  and  removing  the 
sac  as  high  uj>  as  possible).  **  the  pillars  nf  the  external  ring  have  been 
pulled  together  by  two  or  three  silver  wire  sutures,  which  are  left  in 
{position  after  their  ends  liave  been  cut  very  short.  They  thus  constitute 
tliive  small  silver  rings,  which  never  appear  again,  and  are  less  irritating 
than  any  other  form  of  suture.  I  do  nut  put  them  in  with  any  object 
of  seeuriDg  a  permanent  closure  of  the  external  ring,  but  simply  to  make 
sure  that  tlu^  heniia  i>haU  m>t  descend  for  a  considerable  period,  so  that 
the  inguinal  canal  (if  it  W  in  fairly  normal  case)  may  have  a  chance  of 
contracting.  I'uless  i?ome  extensive  '  rawing'  of  the  walls  of  the  canal 
is  done,  I  lielieveall  stitching  of  it  to  be  of  just  as  much  use  in  securing 
permanent  unii»n  as  stitcliiug  the  edges  of  a  cleft  isalate  \\'Ould  be  without 
freely  refi*eshing  them.  I  do  nor  believe  it  [jassible  satisfactorily  to 
necompliBh  a  *  rawing*  uf  the  inguinal  cauah  while  in  a  very  large 
proportion  of  severe  cases  there  is  no  inguinal  canal  at  all ;  nothing  but 
a  big  hole  into  which  three  or  four  (ingers  can  l>e  crammed,  whose 
edges  are  as  thin  as  cardlK>ard,  and  from  which  all  anatomical  relations 
have  disappeaivd.  My  reason  for  adhering  to  the  operation  which  I 
have  hitherto  used  is  that  it  is  the  simplest  of  any  that  has  yet  been 
devised," 

Wliile  all  will  agree  as  to  the  simjdicity  of  the  above  method,  there  is 
ail  increasing  belief  that  ligature  of  the  sac  alone  is  not  to  be  truisted— 
partly  because  a  sac  thus  treated  is  not  strong  enough  to  resist  future 
strains;  }»aT*tly  l>ecause,  as  pointed  out  above  by  Prof.  Macewen,  it  is 
extremely  difficult,  if  nt^t  impossible,  to  tie  the  sac  so  high  up  that  no 
flimple  is  left  on  the  pei'itoiueal  aspect  of  the  internal  nng. 

Tu  take  another  \ery  important  point.  Sir  \V,  Banks  seems  t.o  have 
^\rn  up  attempting  to  draw  the  canal  together  with  sutures,  because 
these  Hill  not  ensure  a^Uiesioti  of  the  walls.  But  surely  there  is  a  fallacy 
in  his  comparison.  What  we  want  here  is  not  the  adhesion  of  the  two 
walls  of  the  canal  a^  in  the  Iialves  of  the  soft  [*alate,  but  a  permanent 
narix)wing  of  the  canal  again  so  that  it  may  be  once  more  a  mere  chink 
or  v*alve  instead  of  a  short  wide  tunneb  or.  as  in  severer  cases,  a  gaping 
ring.  Even  if  it  were  possilile.  afUieifion  of  the  walls  of  the  canal  would 
lie  undesirable  for  the  i^ake  of  the  cord. 

With  regard  to  suturing  the  external  ring  alone,  this  is,  I  fear,  from 
cases  I  have  seen,  cpute  inader^uate,  8ome  attempt  should  always  be 
made   to   narrow   the  internal    ring   and    canal,  as   by  the  method  of 

•  pAjMira  by  Lheulinvu  'surgeon,  one  of  oureurlitidt  rtiid  forumoi^t  workers  at  iht'  {iubject 
will  be  ioaud  in  the  J/*v/.  TinuM  nfitl  Gaz.,  1884;  ^^''''*  -^^t'/^-  Jimnt.,  Dtic.  io,  1S87,  ami 
Xor.  II,  1893. 
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BaBsini.  Finally,  most  surgeons  have  been  less  fortunate  than  Sir  W 
Banks  in  their  experience  of  silver  wire.  It  is  ven'  readily  sterilised 
most  easily  used,  but  often  fails  to  become  encysted. 

(5.)  Barker's  Method^  (Fig.  22). — Here  the  upper  part  of  the  sac  ii 
drawn  up  into  the  abdomen  and  fixed  there,  but  the  lower  part  ii 
always  left  in  situ,  as  Mr.  Barker  thinks  its  removal  unnecessary  and 
even  mischievous,  "  as  during  the  dissection  the  nervous  and  vasculai 
supply  may  be  seriously  damaged."     The  rings  are  then  sutured. 

The  neck  and  upper  part  of  the  sac  having  been  separated  from 
adjacent  parts,  and  proved  to  be  empty,  two  ligatures  of  strong,  fine 
carbolised  silk  are  carried  under  the  neck  and  tied  about  half  an  inch 

Fio.  22. 


Barker's  metlioci.  t,  1,  Skin  iuiisiuu.  r,  Spermatic  cord,  a,  Lower  pbiiof  sac 
left  in  situ,  sa,  Sutures  to  iuvaginate  the  upper  part  of  the  sac.  a.p,  Suttires  for 
drawing  the  walls  of  the  canal  togetlier. 

apart,  and  the  sac  divided  between  them.  The  upper  ligatures  are  left 
long.  The  left  forefinger,  introduced  into  the  canal  and  through  the 
internal  ring,  is  made  to  press  its  anterior  wall  forwards.  One  of  the 
silk  threads  left  long  on  the  upper  stump  of  the  sac  is  now  threaded  on  a 
needle  with  a  handle,  and  carried  up  the  canal,  inside  the  internal  ring, 
and  through  the  abdominal  wall  above  and  external  to  the  external 
ring.  ITie  other  is  similarly  passed  through  the  abdominal  wall  about 
half  an  inch  to  the  inner  side  of  the  first.  These  sutures  are  then 
knotted  tightly,  and  by  this  means  the  stump  of  the  sac  is  drawn  up 
into  the  abdomen  and  fixed  there.     ITie  external  ring  is  then  closed 


♦  Brit,  Med,  Joirni.,  Dec.  1887  ;  Man.  of  Oper.  Sttrfj.^  p.  334.  Fig.  51 ;  Iran*.  Afcd.-Chir, 
tSoCj  vol.  Ixxiii.  p.  273. 
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by  sutures  which  should,  if  possible,  take  up  the  conjoiBed   t-endon 

as  well, 

(6,)  Bennett's  Method*  i^^^g-  -3)» — Here  also  the  lower  part  of  the 

sac  is  left  in  situ,  for  reasons  sitimilar  to  those  given  above ;  tlie  upper 

part  of  the  sac  is  invaginated  thi^ugh  the  internal  ring,  and  the  canal 

iutured  in  the  usual  way. 

The  sac  i»  exposed  and  carefully  isolated  from  its  connections  just 

below    the   external  ring  (the  lower  part   being   left   eDtirely    undis- 
turbed) ;    it    is    then    opened,   and    the    contents    reduced    into    the 

abdomen,  if  they  liave  not  already  returned  spontaneously. 
Tlie    sac    is    now    divided   just 

below  the  external  ring,  the  distal  l*'*^*  23. 

portion    being    allowed,    after    all 

bleeding    has     been     stopped,    to 

drop  back  into  the  scrotum.     The 

proximal  part  of  the  sac  is  next 

separated   from    the   sides   of   the 

canal  as  high  up  as  the  internal 

ling  by  gentle  mauipolation*     One 

finger  (or  more  if  the  ring  is  large) 

of  the  left  hand  having  been  intro- 
duced   into    the    abdominal    cavity 

through  the  neck  of  the  sac,  any 

bowel  lying  near  the  internal  ring 

is    pi*essed   back   out  of  the  way. 

An  ordinary-  pile-needle  on  a  handle 

(unthreaded)  i^  then  made  to  enter 

the   abdominal   aiiunen rosea   about 

three-quarters  of  an  inch  above  the 

upper  margin  of  the  external  ring,  a 

little  to  the  outer  side  of  its  middle 

line,   and  transfixes   the  whole  of 

the  aponeuroses  and  peritonieum, 

impinging  on  the  end  of  the  finger 

which  occupies  the  neck  of  the  sac. 

The  needle,  guided  by  the  finger,  is 
paseed  down  the  inside  of  the  sai? 
and  made  to  pierce  its  outer  wall  at 
a  point  about  half  an  inch  from  the 
cut  edge.  The  needle  having  been  threaded  with  a  tendon  or  catgut 
lutnre,  previously  prepared,  and  nof  less  than  twelve  inches  long,  is 
witiidrawu,  taking  one  end  of  the  suture  with  it.  The  result  is  that 
one  end  of  the  sutnre  is  seen  passing  into  the  alKlominal  aponeuroses 
above  the  external  ring,  w  hile  the  other  iss^ues  from  the  outer  wall  of  the 
proximal  part  of  the  sac,  near  its  cut  edge.  The  needle,  again  un- 
threaded, is  now  made  to  transiix  the  abdominal  aponeuroses  and  peri- 
tonteum  about  half  an  inch  internal  to  the  point  at  which  it  entered 
before,  travei'sing  the  sac  in  the  same  way,  finally  piercing  the  inner 
wall  at  about  the  same  distance  from  the  cut  edge  as  it  had  done  on 


v^ 


BemiettV  niethtxi  The  pillira  of  the 
extcniiil  riDg  are  bIiowd.  Some  dititaDee 
Above  thetn  the  two  iiivai^itiAtiuit  siiturea 
are  »eeu  Ut  emerge  thrctigh  tlio  RpotieU' 
roses,  wliile  below  they  pasis  through  the 
AAi\  i/^'hieh  ha»  also  been  tied. 


the  outer  side. 


After  having  been 


threaded  with  the  lower  end  of  the 
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suture,  the  needle  is  withdrawn,  carrying  the  suture,  as  before,  with  it 
The  two  ends  of  the  suture  will  now  be  seen  entering  the  aponeurosa 
above  the  external  ring,  and  forming  below  a  loop  over  the  cut  edg< 
of  the  proximal  portion  of  the  sac.  The  open  end  of  the  sac  is  nexi 
sewn  up  by  a  continuous  stitch  of  catgut  or  silk,  or  occluded  by  f 
silk  ligature  placed  around  it  as  close  as  possible  to  the  spot  at  wlucl 
the  invagination  suture  pierces  its  sides.  The  succeeding  step  is  the 
invagination  of  the  sac,  which  is  effected  by  pushing  with  the  fingei 
the  closed  end  through  the  canal  into  the  abdomen,  the  invagination 
sutures  parsing  through  the  aponeuroses  being  at  the  same  time  drawn 
tight.  By  this  proceeding  the  sac  is  turned  completely  outside-in,  and 
it«  fundus  firmly  attached  to  the  peritonaeal  surface  of  the  anterior 
abdominal  wall  some  distance  above  the  internal  ring. 


Fio.  25. 


Fig.  24 


TjMs 


Figs.  24,  25,  and  26 :  Method  of  treatiug  ttie  sac  in  Bishop's  method  of  radical 
core  of  hernia.  In  Fig.  24  the  sac  is  hemmed  round  with  a  silk  suture.  In  Fig.  25 
tlie  sac  is  puckered  upon  tlie  outer  side  of  the  ring.  In  Fig.  26  the  puckered  sac  is 
invaginated  and  form»  a  button-like  X)rojection  on  the  abdominal  aspect  of  the 
ring.    In  each  figure  the  suture  carries  a  needle  at  each  end.    (Walsham.) 

(7.)  Stanmore  Bii^Iioii'ii  Method*  (^^gs.  24,  25,  and  26). — ^This  is  a 
modification  of  Pi*of.  Macewen's.  The  sac  having  been  freed  entirel}'  up 
to  but  not  l)eyond  the  internal  ring,  is  carefully  emptied,  and  kept  so 
by  the  finger  of  an  assistant  pressing  upon  the  ring.  By  means  of  a 
long,  strong  catgut  sutuiv,  which  is  passed  through  each  side  of  the 
sac,  this  is  hemmed  round,  and  thrown  into  a  number  of  folds.  The 
neck  of  the  sac  is  then  invaginated,  and  each  end  of  the  suture  caiTied 
by  a  needle  through  the  canal  and  through  the  pillar  of  the  internal 


•  Lafrt'tf  vol.  i.  1890,  p.  1237. 


RAIUCAL  Cl'RE  OF   JNOUIXAL   HEKNIA, 


75 


ring  ueare^  to  it,  from  wit  1 1  in  out  wards,  When  both  ends  are  pi*e* 
eeoting  through  the  muscular  structures  they  are  pulled  up,  the  sac 
being  at  tlie  same  time  in\*aginated  l>efore  the  finger  as  the  threads  are 
ifanw]]  upon.  The  sac  is  then  drawn  iiiside-oiit  in  its  passage,  and 
becomes  ilxed  at  a  rounded  Ixiss  exactly  over  the  inner  ring;  its  peri- 
rottseal  surface  being  turned  towards  the  intestines^  and  its  first  fold  on 
either  side  being  firmly  applied  to  the  peritonaeuni  immediately  within 


Fio.  27. 


\ 


,\ 


HaUted's  operatiou.  The  mgiuimt  r  aual  l&id  open ;  the  mlc  cut  Away  after 
fi>nlnre  of  the  perituuteum  ;  elemental  ol  lord  ibolated  nud  lifted  up;  deep  quUt 
ftii  lures  ill  trod  need. 

A,  Apouetirofib  of  the  external  ubUqoe,  D,  VasdeferPUH.  F.  Fa&tia  trausverBalia. 
i*.  EertiaiuB  of  hac  Autared.  T,  Conjoined  teudon.  V,  Oue  uf  the  fepermatic  veiu«. 
W,  Slumps  of  excised  spermatic  veiuh. 


>t  tightly. 


the  ring.     Tlie  ends  of  the  suture  art-  tlien  tied  firmly,  but 
over  the  ring:  finally,  this  ancl  the  caual  are  sutinW* 

(8.)  Method  of  Ihihted* — The  following  is  Prof    Halsted's  account 
of  his  operation  (Figs.  27  and  28) ;  "  Instead  of  trying  to  repair  the  old 


•  H&Utcd.     Bnthtin  o/tfie  John»  Ilajfkht^  H(»»p,^  vol.  i,  No.  i;  John*  Ht^pkinit  Hoap^ 
Ay.,  voL  iL;  aiurtj^  ^ateiculuit^  No,  i  y  Ann,  0/ iiurtf,^  1S95,  voL  i.  p,  542. 
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canal  and  the  int-ernal  abdominal  ring,  I  make  a  new  canal  and  1S\ 
ring.  The  new  ring  &hotdd  lit  the  cord  as  snugly  as  poeeible,  and 
cord  should  be  as  small  as  possible.  The  ^kin  incision  extends  froi 
point  about  5  cm.  above  and  external  to  the  internal  ring  to  the  sj: 
of  the  ptibes.  The  subcutaneous  tissues  are  divided,  so  as  to  exp 
clearly  the  aponeurosis  of  tlie  external  oblique  and  the  external  ri 
The  aponeurosis  of  the  external  oblique,  the  internal  oblique  and  tn 
versalis  and  the  transversalis  fascia  are  cut  through  from  the  e:i 

Flo.  2S. 


K 


^' 


Halstcil's  operatioi].  The  deep  qnilt  siitiires  wbieb  cross  the  canal  are  tied  uid 
cut  B^liorU  The  remaliiij  of  the  cord  are  neeu  bo  euiergn  hetweeu  the  up  iter  tw«< 
sutures,  aud  to  lie  between  the  external  oblique  aud  the  akin.  J 


abdominal  ring  to  a  point  about  2  cm,  above  and  extenial  to 
internal  ring.  The  vas  deferens  and  the  blood-vessels  of  the  cord 
isolated.  All  hut  one  or  ff^o  of  the  veim  of  ihtj  *:ord  arc  excised  (Fig,  , 
The  sac  is  carefully  isolated  and  opened,  and  its  contents  replaced, 
piece  of  gauze  is  usually  employed  to  replace  and  retain  the  inteatii 
\Vith  thf  division  of  the  muscles  and  transversalis  fascia,  the  so-ca 
neck  of  the  sac  vanishes.  There  is  no  longer  a  constriction  of  tl 
The   communication   between   the   sac  and   the   abdominal 
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«etimes  large  eiioutrli  to  a<1mit  one's  ItaiicL  The  sac  having  bet-ii 
pletely  isolated  and  its  contents  iv placed,  the  pentonooal  cavity  is 
closed  by  a  few  fine  silk  mattress  sutures,  sunietiniea  by  a  cantinnoug 
suture.  The  &ac  is  cut  away  ck>5e  to  tlie  sutures.  The  cord  in  its 
rfdaced  form  is  raised  on  a  hook  out  of  the  wonnd,  to  fai-ilitate  the 
introduction  of  the  six  or  eight  quilt  sntnres,  which  pass  thixjugh  the 
aponeurosis  of  tlie  extenial  oblique,  and  through  the  internal  oblique 
and  transversalis  nuiscles  and  transvei'salis  fascia  on  the  one  hand,  and 
through  the  trausvei^alis  fascia  and  l^oupart's  ligament  and  iibres  of 
the  apt>nenrosis  of  the  external  oblique  on  the  other  (Fig.  37).  The 
two  outermost  of  the  deep  quilt  sntures  pass  through  muscular  tissnes, 
and  the  same  tissues  on  botli  sides  of  the  wound.  Tliey  are  the  moat 
important  sutures,  for  the  transplanted  coitI  passes  out  between  them. 
If  placed  too  close  together,  the  circulation  of  the  cord  might  be  im- 
perilled, and  if  too  far  apart  the  hernia  might  recur.  They  shoidd^ 
however,  be  near  ennngh  to  each  other  to  grip  the  cord  (Fig.  28),  The 
precise  point  to  which  the  cord  is  transplanted  depends  upon  the  con- 
ilition  of  the  nniscles  at  the  internal  altdominal  ring.  If  in  this  situation 
they  are  thick  and  fimi,  and  present  broad  raw  surfaces,  the  cord  may 
be  brought  out  here.  But  if  the  muscles  are  attenuated  at  this  point, 
and  present  their  cut  ed^es,  tlie  curd  is  transplanted  further  out*  The 
skin  wound  is  brought  tt»gether  by  an  nninternq^ted  suture,  which  is 
withdrawn  after  two  or  three  weeks.  The  transplanted  cord  lies  on  the 
aponeurosis  of  the  external  oblique,  and  is  covei-ed  by  skin  only/' 

There  are  serious  objections  to  this  operation,  and  the  results,  though 
ipood,  are  not  moi*e  favourable  than  those  of  Bassini'a  operation.  The 
first  objection  is  that  the  procedure  is  complicated,  and  more  difficult  to 
peiform  tlian  Bassini*^  opcratiiui,  and  the  length  of  time  occupied  by 
the  operation  thereby  needlessly  increased.  The  second  and  moi'e 
serious  objection  is  the  etiect  on  tlie  cord  and  the  testis.  O'Conor 
iljanceU  Aug.  26,  1899)  says  that  in  80  per  cent,  of  his  cases  treated 
by  Halsted's  method  orchitis  followed,  and  in  20  cases  out  of  129 
atrophy  of  the  testis  resulted.  This  may  be  traced  either  to  the 
superficial  position  of  the  coi-d,  or  to  the  free  i^emoval  of  spennatic 
veins, 

(9.)  MeOtoil  of  Kocher*—Th.h  method  is  worth  noting,  as  it  is 
claimed  that  by  it  the  sac  is  stretched  in  a  direction  opposite  to  that 
of  the  inguinal  canal  and  the  coui'se  of  the  heniia  ;  and  that  when  the 
mc  is  fixed  in  nin,  this  is  done  more  firmly  and  in  a  more  permanent 
manner  than  by  other  methods. 

llie  skin  and  superficial  fascia  are  divided  over  the  canab  At  the 
externa]  ring  the  intet^culnnuiar  and  cremasteric  fascia^  are  divided,  and 
the  sac  defined.  Tliis  is  then  carefully  isolated  from  adjac:ent  structui'es, 
and  strongly  pulled  down  so  that  its  pedicle  may  be  exposed.  The  left 
index  finger  is  now  introduced  into  the  inguinal  canal,  and  to  one  side 
of  the  internal  ring  a  small  opening  is  made  through  the  aponeurosis  of 
the  external  oblique  ;  a  slencler  pair  of  artery-forceps  is  passed  through 
this  opening  and  through  the  lower  muscular  fibres  of  the  internal 
oblique  and  transversalis.  following  the  left  ijidex  as  it  is  withdrawn, 
through  the  inguinal  canal,  and  finally  out  of  the  external  inguinal 


It  is  ihen  drawn  out  as  iimch  as  possible 
It  is  next  stron^^ly  drawn  down  and  lait 
over  tlie  outer  surface  of  the  ex 
tenial  oblique  and  outer  riiig»  ir 
the  direction  of  the  eanal.  B\ 
this  tension  of  the  sac  the  anterioi 
wall  of  the  unopened  canal  it 
pressed  backwards  into  a  gutter, 
Deep  siitiuvs  are  now  applied, 
being  passed  above  the  twisted 
sac,  through  the  aponeurosis  d 
the  external  oblicpie  and  the  in- 
ternal oblique  and  transvergalis, 
through  the  sac  itself,  and  taking 
up  Foupart's  ligament  below  (Fig, 
31).  Jn  the  case  of  a  long  sac, 
all  that  extends  below  the  outer 
ing  is  cut  away. 

It  is  claimed  that  by  this 
method  the  sac  is  firmly  drav^^l  on 
the  stretch,  and  securely  pressed 
over  the  entim  length  of  the 
canal,  so  as  to  form  a  solid  pad 
or  roll.  The  deep  sutuR^s  would 
appear  to  be  passed  somewhat  in 
the  dark,  as  regards  the  cord. 
(10.)  McBimmfs  McihM, — This  is  different  from  all  others  described,! 


Korber's  operation.  Tlie  sa<"  lnving  been 
twisted,  is  lAid  down  u|>oii  tlio  apoueiirosis  of 
tbe  external  obitqiie.  Eight  deep  suturea  are 
also  shown. 
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in  tiiAt,  instead  of  trying  for  primary  rauon,  the  woiiiul  h  made  tn  lieal 
by  gniiuilation  tissue* 

Tlie  sac  bavin tJ^  been  i^eached  by  an  incision  exposing  the  wliol^-  canal 
and  external  rin^.  is  separated  and  tied  as  liigli  np  as  po.s>ih!e.  The 
|)Art  beluxv  the  ligature  is  then  cut  away.  In  order  to  keep  the  wound 
an  open  one,  the  snperGeial  are  tlien  stitched  to  the  divp  parts  ;  next, 
%km  and  conjoined  tendon  above,  t^kin  and  IVmpart^s  ligament  below, 
.are  s^utured  together.  Tlie  wuuad  is*  then  pai^ked  with  iodoform  gany,e. 
ITie  wound  is  thus  made  to  fill  u]?  by  i^i-anulation  ti.s.siu%  producing 
A  thick  scar,  which  MeBuniey  believes  to  be  tht^  best  guard  against 
relapse* 
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There  is  less  necessity  for  operative  interference  here — women,  in 
whom  the  abc/ve  variety  is  so  ranch  more  tVequent,  lindiiig  a  truss  more 
efficient  and  less  irksome,  owing  to  their  less  active  life  and  their  mode 
of  dre«s.  In  omental  hernia,  where  there  is  difficulty  in  litting  or  tin- 
mllingiiess  to  wear  a  truss,  in  irreducible  hernia,  and  in  all  cases  of 
strangidated  henn'a,  where  the  patient's  condition  and  the  surroundings 
of  the  oj>erator  admit  of  it,  an  attempt  should  be  mmle  to  cure  the  hernia 
permanently.  We  are  met  here  by  a  dithcidty  less  present  in  ingninal 
lieniia — *.^*,that  of  closing  tlie  canal  satisfacttirily,  owing  to  the  scaiifi- 
ness  of  some  of  its  imniediate  surronndings  and  the  importance  of  others, 

DitVerent  methods  : — 

i.  The  empt)^  sac  having  been  thoroughly  separated  iVoni  its  sur- 
roumlings — a  step  here  usually  t-arried  out  with  ease — is  twisted  up 
tightly,  transfixed,  and  tied  witli  relia)>!e  catgut,  and  then  thoroughly 
ill  vagi  nated  within  the  femoral  ring. 

it,  Kochers  method  (p.  77 j  may  be  employe<b  The  empty  sac 
having  been  isolated  and  twisted  as  strongly  as  possible,  is  drawn 
through  a  small  opening  made  above  I'onpart's  ligatiumt.  nnrl,  much  as 
(lescrihed  at  p.  78,  included  in  sutures  which  are  [>asscd  through  the 
pectineal  fascia  and  Poupart's  liganieut  with  the  hope  of  elosnig  the 
feuKMal  canal, 

iii.  The  sac  may  be  treated  much  as  in  the  methods  of  Barker  anrl 
Uenneft  (pp,  72  and  73),  Thus,  after  it  has  been  isolated  anrl  emptied, 
the  neck  is  thoroughly  cleared  with  the  linger  passed  up  the  femoral 
canal.  The  neck  is  now  ligatured  as  high  up  as  possible,  the  borh^  of 
the  sac  rut  away,  and  the  ends  of  the  ligaturf',  which  have  been  left 
long  around  the  neck  of  the  sac,  are  earriecl  up  the  femoral  canal  by 
means  of  needles  on  handles  along  the  index  finger,  and  made  to  emerge 
in  front  of  the  peritona?um  through  the  external  obli^ne  aponeurosis 
just  above  I'oupart/s  ligament,  about  half  an  inch  apart.  When  these 
are  tied  the  sac  will  be  invaginated.  While  the  aliove  ligatures  are 
l)eine;  passed  one  assistant  should  protect  the  femoral  vein,  while 
another  draws  up  tlie  upper  angle  of  the  skiTi  incision  so  that  the 
needles  may  emerge  in  the  wound, 

Tlie  above  refers  chiefly  to  treatment  of  the  sac,  llie  other  eaiTliual 
step  in  the  radic-al  cure  of  femoral  hernia — closure  of  the  feraoml  caual 
and  rinc' — ^is  much  more  difficult  here,  for  reasons  abo%'e  given.      Fortu- 
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nately  triiases  are  much  less  of  an  inflii-tion  here,  and  thorough  oblitert 
tioii  of  the  sac  on  tiome  of  the  Hnea  1  have  deserib^^d  will,  with  the  b1^ 
of  a  h'ght-fitting  truss*  euffice  amply.  Where  it  is  desired  to  go  furthi 
mid  close  tlie  femoral  ring  and  canal,  one  of  the  following  methocU  ma 
be  made  use  of.  i 

iv.  LockwooiVs  Methml^  (Figs,  32,  ^},  and  34). — The  stump  of  the  m^ 
is  first  drawn  up  and  hxed  as  above  described.  The  subsequent  stef 
are  deecrilied  by  the  author  a^  iollows :  '*  For  this  purpose  the  indi 
finger  of  the  left  hatid  is  pushed  up  the  femoral  canal  so  that  it  lil 
with  its  dorsum  against  the  common  femoral  vein,  and  its  tip  upo 
and  a  little  within  the  ilio-pectineal  ridge.     The  finger  is  intended  t 

Fig.   12. 
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n,  Poapftrt 'a  ligament.  6,  L&tuua  iiiuki  iilaris.  r,  liActiua  Vftftculans.  cf,  Cooper'a 
liganient.  e,  Girub^niat's  tig&meut.  ff,  Ilio-pec-'tmeal  lig&inont*  h^  IlIo-p«ctiuea.l 
emineiice.    m,  Speriuatie  c-orcL    (Luckwood.)  ^ 

protect  the  vein  from  the  point  of  the  herniotoniy-needle,  and  to  guide 
the  latter  as  its  point  is  thrust  beneath  Cooper's  ligament  (cith  Fig. 
32).  In  cases  in  which  the  femoral  canal  has  been  distended  and 
stretched,  the  needle  can  be  guided  by  vision.  The  herniotomy- 
needle  is  passed  in  the  following  manner : — Having  been  armed  with 
about  one  and  a  half  feet  of  No.  4  or  5  twisted  silk,  its  point  is  guided 
up  the  femoral  canal  until  it  rests  against  the  inside  of  the  linea  ilio- 
pectinea,  opposite  the  outer  edge  of  Ginibernat's  ligament.  Tlie  needle 
is  then  rotated  so  that  its  point  scrapes  over  the  linea  ilio-pectinea  and 
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picks  up  Cooper's  ligament.  Finally,  the  point  emerges  throiit^di  the 
upper  part  of  the  pectineal  faacia,  where  it  is  unthreaded  and  with- 
^  awn,  leaving  the  suture  beneath  Cooper's  ligament  (vkh  Fig.  33), 
itional  sutures  are  passed  in  exactly  the  same  way,  but  each  a  little 
farther  outwards  until  the  last  lies  at  the  iuuer  edge  of  the  common 
femoral  vein*  Two  or  three  sutures  geuerally  suffice,  but  1  have 
tised  as  many  as  five.  The  next  step  h  to  again  thread  the  upper 
end  of  each  ligature  in  turn  through  the  hejiiiotomj^-ueedle,  and,  by 
pushing  the  point  of  the  needle  half-way  up  the  femoral  canal  and 
rotating  it  forwards,  pass  the  thread  from  within  outwards  through 
Hev^s  ligament  close  to  its  junction  with  Poiq>art*s  ligament  (vide 
Rg-  i3)*  Before  knotting  these  threads  they  are  pulled  tight,  to 
see  whether  enough  have  been  passed  to  make  a  thorough  and  firm 
closure  of  the  femoral  canal^  but  without  compressing  the   femoral 
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Lockwood's  op«nUon.    Showing  the  made  of  Btituring  the  femoml  cftimK 

vein  {I'ids  Fig.  34).''  The  final  results  of  Mr.  Lockwood's  cases  are 
not  fully  given,  owing  to  the  difficulty  in  following  them  up.  Ten 
cases,  however,  are  mentioned.  In  nine  of  these  the  result  was  satis- 
factory after  periods  var\*ing  from  one  to  seven  years,-  the  tenth  case 
relapsed  suddenly  at  the  etid  of  six  mouths. 

r.  Basmni^s  MeihofU  —  After  high  ligation  and  removal  of  the 
dac,  the  canal  is  closed  in  the  following  nianner: — Three  sutures  are 
passed  through  Poupart's  ligament  and  the  pectineal  fascia.  These 
are  left  untied  while  three  or  four  more  sutures  are  inserted  and 
tied.  Tliese  unite  the  falciform  ligament  to  the  pectineal  fascia, 
the  lowest  being  placed  close  to  the  sajdienous  vein,  Bassini  has 
publislied  fifty-fuur  cases  operated  upon  Ijy  this  method,  \dthout  any 
recarrence  in  fortv-one  cases,  traced  from  one  to  nine  years, 

'I.  ■  ■  6 
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BADICAl^    CtTBE    OP   UMBIMCAIL    EnERiriA. 

This  operation  is  rarely  called  for :  in  children  the  natural  tendt-nci 
to  cuire  is  very  marked  ;  and  in  adtdtP»  the  kind  of  patients  xisiiaHy  me 
with — stout  women  of  middle  age  with  damaged  viscera,  bronchitis,  &c 
— are  not  suitable  for  operative  interference,  save  after  the  operatk| 
for  strangnlation  (p.  49).  'I 

Treatment  hy  operation  may  be  considered  under  the  follawinj 
heads  :■ — 

i.  In  Congenital  Hernia  of  the  Xew-born  Child — In  these  cases 
either  hernia  into  the  root  of  the  cord,  or  (from  deficiency  of  th€ 
aMominal  walk)  partial  eventrations,  ii\tertei*ence  h  often  out  of  the 
question  from  the  co-ex i^stence  of  other  malformations.  If  the  hernia 
be  uncomplicated,  and  the  child  appear  likely  to  sunive  otherwise, 
an  att-empt  should  be  made  by  abdominal  section  to  return  the  con- 
tents, refresh  the  edges  of  the  opening,  and  unite  them  with  sutui 


Ftci.  34. 


Lockwood'a  operation.    Showing  the  closure  of  the  femoral  eaual  completed, 

ii.  In  Infantile  Hernia — the  common  form  in  children. — In  those 
rare  casea,  where  the  wearing  of  a  tni^s  has  not  been  sufficient,  an 
operation  may  be  performt'd  with  excellent  prospects  of  eucx^ess,  A 
simple  method  is  to  explore  the  hernia,  reduce  the  contents,  and 
then,  afler  cutting  away  superfluous  sac  and  sc4ir  tissue,  to  unite  the 
different  layers — peritonii?um,  fibrous  tiissnes,  and  skin — by  separate 
layers  of  sutures. 

In  cases  where  a  pedicle  can  \}e  made  to  the  sac — not  always,  ffom 
my  experience,  an  easy  matter,  owing  to  the  directness  and  shortneafi 
of  the  opening — ^it  may  be  twisted  and  invagiuat^ed  as  advised  at  p.  70, 
and  the  other  stinictures  sutured  over  it,  or  it  may  be  invaginated  after 
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the  method  of  Barker  (p.  72)  or  Bennett  (p 
is  that  of  Mr.  Keetley  (Ann.  of  Snr>j,,  8ept. 
been  separated  and  twisted  as  in  ifr.  BalFs 
catgut  suture  is  passed  throngli  it,  and  the 
can-fully  separated  from  the  liiiea  alba  ahov 
passed  up  into  the  space  thus  made,  carryi 
through  the  sac,  and  brought  out  through 
on  pulling   the    catgut   tight,  the    twisted 

space  between  the  peritoneum  and  the  linea 

hernial  aperture,  now  freed, 

are  pared  and  brought   to- 
gether with  pins  and  twisted 

suture. 
For  those  cases  of  adult 

umbilical    hernia  where  the 

age  and  the  condition  of  the 

patient  as  to  her  lungs  and 

other  TiBoera  are  sufficiently 
.   favwifable,     and     where    a 

trass  or  belt  is   found  use- 
less, the   operation    already 

P?comniended  in  herniotomy 

fcr  strangulation  (p.  49),  and 

the  steps    for  taking  away 

the  sac  and  redundant  skin 

and  satojing  Uie  ring,  will 

be  fomid  snfficienL 
Other  methods  are  tbo^e 

of  tbe  Iste  Mr.  McGill.  of 
Leeda,  wbo  advocated  (Brit. 
M«L  /otmi.,  1890,  ToL  L 
p.  428)  a  modificatioii  cf 
yiaoewmB  tnetiiuL  ije.^  the 
foffwiailion  of  an  inlera^ 
pad  made  from  put  of  the 
ne  mod  fixed  in  the  mb- 
perilQMMl  mmx   imr  the 

in  lu 


.  y}),      Anoth<*r  mc^tluKl 

1887),     The  s;u.'  hnviug 

method  (p.  70),  u  Ktuut 

ppritonanim    being  VA*ry 

V   the   ring,   a   fieeflU^   Im 

11  g  the  (*atgut,  tbri*atbMl, 

the    linea    alba,      Tlit'iK 

sac     is    drawn    into    the 

atba.     The  etiges  of  tlie 
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Causes  of  Death  and  of  ComplioationB  which  may  be  met  wi 
after  Operations  for  the  Badioal  Cure  of  Hernia. 

I.  Sepsis.  2.  Peritonitis.  3.  Scarlet  fever.  4.  Tubercular  meni 
gitis.  This  may  occur  in  patients  the  subjects  of  other  appareni 
quiescent  tubercular  trouble — e.g.,  spinal  caries.  5.  Bronchitis  d 
to  the  anaesthetic;  a  danger  especially  to  be  avoided  in  a  child  w. 
has  lately  had  measles.  6.  Pneumonia.  7.  Pulmonary  embolisi 
8.  Nephritis.  9.  Epididymo-orchitis.  10.  Sloughing  of  epididym 
and  testicle.  11.  Flatulence,  with  troublesome  distension.  Tl 
condition,  so  well  known  after  operations  on  the  interior  of  the  abd 
men,  is  kno^vn  by  some  as  *' i)3eudo-peritonitis."*  It  is  best  met  1 
aperients — e.f/.,  calomel  gr.  v.  and  Seidlitz  powders,  given  alternate 
every  three  hours,  until  the  bowels  act ;  or  the  foUo^^-ing  enema  mi 
be  useful:  castor  oil  Jij.,  tuq)entine  Jj-*  soap  and  water  to  8  oz.  12.  B 
currence.  This  may  be  due  to  the  patient's  fault,  i.e.,  his  not  havin 
worn  a  truss  when  this  was  obviously  indicated.  More  often  it  is  di 
to  faulty  operating,  suppuration,  and  the  resulting  thin,  stretchin 
scar ;  or  to  stitch-abscesses  and  sinuses,  to  which  I  have  referred  abov< 


*  Where  a  large  quantity  of  omentum  has  been  tied  close  bj  the  colon,  the  action  < 
the  latter  may  be  inhibited,  and  the  above  complication  foUow  to  a  marked  degree. 
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COLOTOMY. 

L'liicled  the  anterior  ili 


colotoniY  of 
iliac  region  ; 
the  loin,   or 


I 
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Under  this  terai  are  incliicled  the  anterior  iliac  or  inguinal 

Littre,  in  which  the  sigmoid  colon   is  opened  in  the  left 

tkt  of  opening   the  lacending    or  descending  colon    in 

Ittmbftp  colotomy — an  operation  with  whicli  the  name  of  Amussat*  is 

justly  associated ;  lin ally,  the  question  of  making  an  aitifieial  anus  in 

the  C8&cum  or  trans vei^e  colon  is  considered. 

The  question  of  the  %'ahie  of  colotomy,  compared  with  excision  of 
the  rectum,  in  cases  of  cancer  is  dealt  with  later  on. 

Befoi*e  describing  and  comparing  the  difierent  modes  of  performing 
ctjlotoray  I  shall  deal  with  those  eonditions  which  call  for  this  procednm, 
then  the  advantages  of  the  chief  methods  and  the  cases  to  which  they 
we  relatively  adapted,  describing  linaliy  the  operations  themselves. 

Indications  for  Colotomy. — (i)  Certain  eat?es  of  malignant  disease 
of  the  rectum.  1  say  '*  certain  cases''  advisedly,  for  it  is  far  too  much 
the  rule  to  recommend  colotomy  as  soon  as  rectal  cancer  is  detected,  as  if 
no  other  lines  of  treatment  existed ;  and  it  is  too  much  the  habit  of 
students,  when  they  see  an  artificial  anus  neatly  made  in  these  cases, 
to  think  that  now  the  patient/s  troubles  are  over.  In  reality  he  is  pro- 
bably only  exchanging  one  set  of  troubles  for  another. 

Where  obstruction  ia  present,  im]iending,  or  threatening,  where,  in 
coses  %vhich  are  too  a^lvanced  for  excision,  there  is  extensive  ulceration »t 
^Teat  pain,  difficult  detiiecation.  loss  of  sphincter  power,  profuse  blood- 
stained or  faeco-pundent  dischar'ge  from  the  bowel,  or  multiple  fistula?. 
the  operation  is  abundantly  justified. 

In  less  urgent  cases,  if  the  surgeon  be  doubtful  as  to  recommending 
this  opemtion,  he  cannot  do  wrong  if  he  lay  stress  on  two  points — one, 


♦  Sttidentt  are  frequently  perplexed  us  to  the  liiffcrcnoe  between  Arausaat^a  ftnci 
CftllUeti^s  opcrntions,  Calliftcn  (1796)  was  the  firat  to  Buggest  such  an  operation  as 
eolotomj,  and  planned  to  open  the  descending  colon  by  a  vertical  incision.  This  prc- 
|KMal  was  condemned  by  contemporary  surgeons-  Amnssat  rcvivcil  the  retro^peritonieal 
operation,  if  he  was  not  the  firet  to  perform  it,  but  modified  it  by  extending  it  to  tbo 
a«ciwliiig  and  descending  coIoDB  alike,  and  by  making  use  of  the  traujiverKc  incision, 

■  JjOQg  before  AmuBsat's  time,  Littr6  (1710)  had  opened  the  sigmoid  flciurc  through  the 
pcrilonseum,  and  in  1776  PiUor6  had  opened  the  CBBCum. 

t  -^  ■  ^^^^  the  first  time  the  surgeon  examines  a  patient,  the  more  the  growth  tends 

to  become  annular,  the  less  limited  it  in  to  one  asspeet  of  the  bowel;  or  the  more  it 

H  pfojectfl  into  the  lumen  In  tiiboroua  maBBee.  I  he  more  likely,  c4vUrU  paribH$,  U  obBtruc- 

^B  t  ion  to  iUrcateji* 


86  OPERATIONS  ON  THE  ABDOMEN. 

that  there  is  always  tlie  risk  of  obstruction  setting  in,  and  none  can  » 
how  soon  this  may  call  for  colotomy  under  circumstances  much  U 
favourable;  the  other,  that  there  is  just  a  possibility  that  the  operatic 
by  diverting  the  fteces,  will  arrest  the  rate  at  which  the  growth  won 
otherM'ise  spread. 

As  a  rule,  the  more  complete  the  failure  of  previous  treatment,  tJ 
more  painful,  difficult,  frequent,  and  unsatisfactorj'  the  action  of  tl 
bowels,  the  greater  the  tendency  to  distension  of  the  sigmoid  or  low 
intestines  generally,  the  more  frequent  the  attacks  of  gripings  ai 
partial  obstructions,  which  herald  in  the  tormina  of  a  complete  miseren 
the  younger  the  patient,  and  thus  the  longer  the  natural  prospect  • 
active  life,  the  more  plain  are  the  indications  for  colotomy.  On  the  oi 
hand,  certain  si^ecial  evils*  call  loudly  for  the  relief  which  the  operatic 
may  give — viz.,  a  patulous  or  invaded  sphincter  allowing  of  involuntai 
escape  of  flatus  and  faeces,  multiple  fistute  giving  rise  to  foul  sanioi 
discharge,  keeping  the  patient  (i)erhaps  a  woman  of  scrupulous  cleani 
ness)  in  a  constantly  filthy  condition,  and  leading  to  a  brawny,  paiufi 
condition  of  the  buttocks,  which  thus  readily  become  the  seat  of  celh 
litis  and  its  allies :  projection  of  the  growth  downwards  through  th 
anus,  leading  not  only  to  a  patulous  sphincter  and  its  consequer 
wretchedness,  but  also  to  irksome  or  painful  sitting. 

On  the  other  hand,  certain  conditions  contraindicate  the  operation- 
viz.,  exhaustion  of  strength,  evidence  of  secondary  deposits  in  th 
peritouieal  cavity,  liver,  lungs,  or  pleura,  extension  to  the  inguine 
glands,  and  absence  of  much  pain  or  obstruction  from  first  to  last. 

It  has  been  too  much  taken  for  granted,  because  rectal  cancer  is  oftei 
a  disease  of  much  suffering,  and  because,  from  the  inefficiency  or  neglec 
of  treatment,  obstruction  does  occur,  that,  when  cancer  of  the  rectum  i 
diagnosed,  the  patient  has,  thei-efore,  agonising  pain  and  obstnictioi 
to  look  forward  to.  The  above  view  is  quite  incorrect.  In  a  fe^ 
cases  cancer  of  the  large  intestine  may  run  its  course,  and  set  up  viscera 
deposits  and  kill  the  patient  with  veiy  little  pain,  and  no  threatening  o 
obstruction t  whatever;  in  other  cases — and  they  form  a  considerabk 
number,  and  would  be  still  more  numerous  if  efficient  treatment  wen 
begun  early  and  pei'severed  with — careful  attention  to  diet,  regulai 
use  of  laxatives,  daily  washing  out  of  the  bowel  with  warm  water  by  i 
soft  catheter  or  cesophagus-tube  passed  through  the  stricture,  foUowec 
by  the  injection  of  starch  and  laudanum,  or  a  suppository  of  cocaine. 
iodoform,  and  morphia,  will  give  great  comfort  for  the  rest  of  the  day, 
entirely  prevent  obstruction,  and  enable  the  patient  to  get  about  and  gc 
to  business  almost  to  the  last. 

Other  ever-imiwi-tant   points   on  which  the  patient  or  the  friends, 
esj)ecially  if  in  a  better  rank  of  life,  will  frequently  expect  a  decided 


*  To  quote  only  two  special  wretchednesses — ^.^.,  when  a  Iftdy  cannot  rise  from  her 
easy-chair  without  an  escape  of  flatus  or  faeces  taking  place  from  a  powerless  sphincter; 
or  when  a  man  is  threatened  with  agonies  of  pain  from  the  carcinoma  eating  back- 
wards and  involving  the  sacral  nerves,  and  causing  caries  of  the  sacrum  with  fistuUe 
^and  foul  discharge. 

t  In  a  few  cases  the  growth  may,  instead  of  projecting  Into  and  obstructing  the 
lumen  of  the  bowel,  have  led  by  ulceration  to  enlargement  of  the  gut  into  a  cavern-like 
space. 
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^j      nnswer»  afB — the  anioniit  of  relief,  and  also  the  amount  of  annoyance, 
■      which  will  follow  the  formation  of  an  artiiicial  anus. 
I  The  amount  of  relief  given  will  depend  oix  the  amount  of  pain  the 

W  patient  has,  the  degree  to  which  obstruction  is  threatening,  or  the 
presence  of  special  m^iaeries  such  aa  those  alhided  to  above.  Patients 
may  be  assui-ed  that  any  continuous  pain  will  be  ^xjeatly  lessened  in 
«e verity,  if  not  entirely  removed :  that  def;ecation  will  Ijecome  easy, 
painless,  and»  after  the  first  four  or  six  weeks,  limited  to  one  motion  a 
day.  save  when  diarrha?a  is  present ;  and  that  the  distress  of  constant 
desire  to  go  to  stool,  and  tenesmus,  will  disappear.* 
L  The  other  part  of  the  question — the  amount  of  annoyance  following 

I  oa  an  artificial  anus — must  be  honestly  met.  There  ia  too  great  a 
I  tendency  amongst  wTiters  on  eolotomy  to  teach  that,  if  the  operation 
B  is  done  sufficiently  early,  and  if  its  immediate  risks  are  sur\'ived,  the 
^  relief  is  always  decided  and  tlie  patient \s  condition  alwatjA  a  most  satis- 
factory one.  This  tendency  has  largeiy  arisen  from  colotomy  being  so 
often  performed  on  hospital  patients  ^\  hom  it  is  so  difficult  to  keep  long 
under  observation.  While  it  is  alwaj^s  right  to  remember  tiiat  the  dis- 
ease is  a  mortal  one.  and  that  if  a  fair  comjiarison  is  to  be  made,  it  must 
l>e  not  l>etween  the  condition  with  an  ai-tilieial  arms  and  that  of  perfect 
health,  but  between  an  artificial  anus  and  a  bowel  with  incurable  cancer, 
the  patieut^s  after-condition  will  bt*  nialerially  afiected  by  lus  position  in 
life.  Where  a  patient's  remaining  days  are  easy,  where  he  can  continue 
to  be  cai'eful  in  his  food  to  avoid  diarrlia*a,  where  he  can  pay  regular 
attention  to  the  opening,  this  may  give  little  annoyance  ;  and  it  ia  also 
a  rule  that  the  greater  the  miseries  of  jvain,  and  frequent  and  difficult 
detlecation  from  which  the  patient  has  been  relieved  by  colotomy,  the 
more  easily  does  he  forget  any  annoyance  of  the  anus  in  his  relief  at 
what  he  has  escaped  from  in  the  past.  But.  on  the  other  liand,  where 
the  surtx)undings  of  the  patient  compel  him  to  try  and  work,  the  friction 
of  any  prolapsed  bowel  which  follows  on  movements  of  the  thigh  and 

St)in,  the  difficulty  of  paying  attention  to  the  opening,  of  avoiding 
arrhoea  from  unsuitable  food,  of  washing  out  the  lower  bowel — all 
the&e  may  mean  that  colotomy  has  only  enabled  the  patient  to  exclmnge 
a  life  of  miseries  for  one  of  annoyances^ — the  anuoyaiK-es  of  the  opening 
for  the  miseries  of  the  disease  ;  annoyances  certainly  less  important  but 
not  the  less  present  to  the  patient  beeause  they  were  unexpected.  And, 
as  I  have  said  before,  the  less  urgent  the  conditions  for  which  the 
colotomy  was  done,  the  less  the  patient  has  lieen  relieved  from,  the  more 
actively  wilt  the  annoyances  of  ttie  artificial  opening  l>e  present  to  his 
mind.  Tlie  more  fivcjnently  a  surgeon  performs  this  ojx^ration,  the 
wore  readily  will  he  admit  that  there  are  cases  in  which  colotomy, 
though  %vell  pedbrmed,  fails  to  give  the  expected  amount  of  relief. 

Putting  aside  cases  where  the  operation  is  perforined  too  late,  and 
where  the  local  mischief  has  been  allowed  to  become  too  advanced,  those 
where  secondary  deposits  exist,  cases  where  the  oi>ening  has  been  too 
free,  or  where,  with  a  proper  opening,  a  constant  cough,  aided  by  a 
relaxed  condition  of  tissues,  tends  to  bring  about  a  woriying  prolapsus, 
— putting  aside  eases  in  wliich  the  opening  was  perhaps  originally  too 


•  I^,f  if  the  opening  is  free,  if  there  ho  a  good  **  lipur,* 
mto  the  bowel  below. 


and  BO  faeces  find  their  way 
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small,  or  in  which  the  patient  does  not  take  the  trouble  to  keep  the 
opening  dilated  as  directed, — I  am  of  opinion  that  occasionally  cases  of 
failure  to  give  complete  relief  are  met  wdth  after  an  operation  quite 
properly  carried  out.  While  I  cannot  give,  and  have  failed  to  meet, 
an  explanation  for  every  case,  I  think  the  following  are  bond  fide  causes, 
and  without  detracting  seriously  from  the  value  of  this  excellent  opera- 
tion, because  only  occasional,  I  feel  that  they  have  been  somewhat 
unduly  overlooked. 

Some  of  these  instances  of  incomplete  relief,  viz.,  persistent  passage 
of  motions  over  the  malignant  disease,  and  teasing  diarrhoea  from  the 
artificial  and  natural  anus,  have  seemed  to  me  to  be  due :  (a)  To  the 
lower  communication  with  the  bowel  being  too  patent,  sometimes  no 
doubt  accounted  for  by  the  fact  that  the  colon,  at  the  spot  where  it  has 
been  drawn  into  the  wound,  owing  to  the  shallowness  of  the  loin  or  the 
length  of  the  meso-colon,  is  scai'cely  kinked  or  bent  at  all ;  this  leads  to 
escape  of  fseces  over  the  malignant  growth,  and  much  pain  and  teasing 
diarrhoea,  (h)  To  persistence  of  the  growth  in  the  })owel  below,  causing 
a  profuse  sanious  discharge,  (r)  To  the  growth  extending  upwards 
towards  the  wound,  or  to  the  bowel  having  been  opened  only  just  above 
the  growth. 

(2)  Venereal  or  syphilitic  stricture  of  rectum,  in  which  previous 
treatment,  including  dilatation,  has  failed,  and  in  which  proctotomy*  is 
not  available. 

Much  of  what  has  been  written  above  of  colotomy  for  malignant 
disease  of  the  rectum  applies  to  the  operation  here  also.  There  is  one 
reason  for  resorting  to  it  earlier,  which  may  occasionally  arise,  and  that 
is  where  the  patient  is  young,  and  colotomy  is  called  for  by  extensive 
ulceration,  it  is  possible  that  with  the  rest  given  by  the  operation  the 
above  condition  may  be  healed,  and  the  artificial  opening  closed  later  on. 

(3)  Pelvic  tumours — e.[/.,  enchondroma  or  sarcoma — pressing  on  the 
rectum. 

(4)  Results  of  pelvic  cellulitis  narrowing  the  rectum.t 
is)  Vesico-intestinal  fistula. 

Colotomy  is  performed  in  cases  of  communication  between  the  large 
intestine,  especially  the  rectum,  and  the  bladder,  to  prevent  the  passage 
of  feecee  into  the  bladder,  with  its  results  of  cystitis,  agonising  obstruc- 

♦  Linear  division  of  a  non-malignant  stricture  posteriorly.  If  a  linger  cannot  be 
passed  through  the  stricture,  this  is  first  divided  with  a  probe-pointed  bistoury  to 
admit  the  finger.  Then  a  curved,  sharp-pointed  bistoury,  passe<l  through  the  stricture, 
is  made  to  transfix  the  bowel  beyond  the  stricture,  and  the  point  is  ])rought  out  close  to 
the  tip  of  the  coccyx.  The  parts  are  then  cleanly  divided  by  cutting  out  towards  the 
anus  in  the  middle  line.  Most  strict  antiseptic  precautions  are  necessary.  In  about 
ten  days  the  use  of  bougies  is  commenced. 

t  This,  though  rare,  is  occasionally  an  undoubted  indication  for  colotomy.  I  still 
see  from  time  to  time  a  woman  on  whom  Mr.  Howse,  over  eighteen  years  ago,  performed 
colotomy  for  urgent  obstruction  due  to  the  contraction  of  the  bowel  brought  about  by 
pelvic  cellulitis.  More  lately  I  have  had  under  my  care  a  woman,  aged  23,  a  patient 
of  Dr.  Howell's,  of  Wandsworth,  on  whom  chronic  obstruction  had  Ixjen  brought 
about  by  the  same  cause,  dating  here  to  the  birth  of  an  illegitimate  child.  The 
ring  of  contraction  round  the  rectum  was  here  so  marked,  that  carelessness  in  diet 
or  neglect  of  the  use  of  bougies  will,  I  am  certain,  lead  to  colotomy  being  ultimately 
called  for.  The  possibility  of  the  mischief  in  these  cases  being  gummatous  must 
always  be  remembered. 
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lOfi  of  urine,  and  passage  of  flatus  from  the  urethra  without  notice  and 
beyond  controL 

Such  a  fistula  is  much  more  frequently  met  with  bt-tween  the  sigmoid 
or  rectum  and  the  blmlder;  if  Ij+^tween  the  latter  and  the  rectum,  the 
communication  may  be  found  by  tlie  finger,  or  by  passing  a  duck-bill 
speculum  and  injecting  coloui^d  fluids.*  Too  frequently  malignant  in 
character,  it  is  occasionally  of  a  simpler  nature — ejj.^  dysenteric,  &c., 
— and  so,  perhaps,  curable.  Thus,  in  Mr.  Holmes's  case  (MefL-Chir. 
jfVaa^.,  vols.  xlix.  and  b)  the  ulceration  between  the  sigmoid  and  the 
bladder  was  not  malignant,  colotomy  for  fifteen  months  was  moat  suc- 
cesstnl,  but  a  permanent  cure  was  prevented  by  similar  ulceration  taking 
plftce  between  tlie  csecum  and  bladder,  which  caused  death.  Whether 
the  cause  is  malignant  disease  or  no,  the  life  which  lies  before  the 
patient  is  scarcely  tolerable. 

The  opening  is  far  more  frequent  1}^  valvular  in  nature — i.e.,  while  it 
admits  of  the  passage  of  faeces  into  the  bladder,  urine  very  rarely  passes 
per  anuni* 

(6)  Colotomy  (iliac)  is  usually  performed  on  the  left  side  in  cases  of 

malformatjon  of  the  rectum,  when  this  part  of  the  intestine  cannot  be 

found  by  a  dissection  in  the  perina'^um.    It  has  been  disputed  in  these 

cases  whether,  after  an  un^uecessfnl  exploration  in  the  perinrcum.  an 

iliac  or  a  lumbar  colotomy  should  be  performed*     The  great  majority 

of  «urgeon5  tmve  preferred  the   former  operation,  following  here  Mi\ 

Curling  (Diseases  of  the  Redum,  p,  228).    This  surgeon  pointed  out  that 

the  lumbar  operation  was  contraindicated  on  the  following  grounds  :— 

(fl)  The  death-rate  is  relatively  greater ;  (^}  the  kidney,  varying  in  size 

at  this  time  of  life,  may^  when  large,  overlap  the  colon  ;  (7)  the  colon, 

instead  of  being  disteurled  with   meconium,  as  might  be  expected,  is 

sometimes  contracted  and   %'ery  hard  to  find;    (S)  in  addition  to  the 

imegalarities  in  the  position  of  the  colon  which  have  already  been  men- 

tiODed,  a  meso-colon  is  fre(|nently  present. f 

Mr.  Morrant  Baker,^  as  far  as  I  know,  was  the  only  surgeon  who  has 
trf  late  years  advocated  the  lumbar  operation  in  cases  of  imperibrate 
K?ctum.  His  reasons  appear  to  be  that  he  thinks  Amussat's  opei'a^ 
tion  gives  these  cases  "  a  good  chance  of  an  un wounded  peritomcum," 
ikufi  that  those  who  think  Lit t re's  operation  the  better  one  do  so  on 
insufficient  grounds.     It  is  noteworthy  that  Mr,  Baker^s  ca-«e.  though 


•  Tho  following  plan,  bfisod  tipoii  OTie  made  use  of  by  Mr.  Liiiitl  {I/ttni.  Led,,  i885t 
^90»  would  very  likely  Ijc  useful — vIr.^  to  passs  into  the  rectum  a  bougie  round  which 
it  wound  a  titrip  of  Hut  wcU  f^oaked  in  6tarch-aiid-watcr  and  drietl,  aud  theo  to  inject 
ifttothc  bladder  some  diluted  iodine  solution.  A  atain  of  starch  iodide  on  the  bougie 
»oolil  ihow  the  position  of  the  tiittnla. 

f  Sir.  Curling  (he.  tupra  eit,)  givers  the  results  of  twenty  disijectiouy  on  the  bodies 
t>'  iufanlm^  both  operations  having  been  first  performed.  In  eighteen  out  of  the  twenty, 
Uttr4*»  operation  was  found  easy,  whether  th*i  bowel  was  distended  or  no.  In  two» 
ilii»  0|K?raiion  failptl.  as  the  colon  crossed  the  apine  to  run  down,  on  the  right  side,  into 
^^  jKjlvie.  In  eight  out  of  the  twenty  subjects,  lumbar  colotomy  wan  easily  performed, 
without  ojMining  the  peritonicnm.  In  six,  the  operation  was  "more  or  less  difRcult/' 
*ihi,  ^  Mr,  Curling  remarbi^  the  dilliculties  would  have  Ijccn  increased  in  the  living. 
^'*«x,  lumbar  colotomy  was  impossiiUe  owing  to  the  distinctnegs  and  loowsncss  of  the 
rorioKxilon, 

I  n/jt.  tStk",  Tram.,  vol.  xii.  p.  240, 
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mostsuccessful,  thepatientbeingalive  when  lastheard  of,  nearly  three  years 
after  the  operation — was  not  sent  to  him  till  the  nineteenth  day  after 
birth,  when  "  the  abdomen  was  enormously  distended,  and  the  vomiting 
frequent,  and  the  child  much  exhausted."  No  doubt,  if  we  could  always 
thus  defer  operating  in  these  cases,  lumbar  colotomy  would  be  rendered 
much  safer,  but  the  peril  of  the  children  would  be  much  increased. 
But  from  my  experience  at  Guy's,  and  the  Children's  Hospital  wth 
which  I  was  connected,  the  surgeon  is  called  upon  to  interfere  long 
before  this. 

The  question  was  raised  by  M.  Huguier,*  whether,  when  the  inguinal  operation  was 
going  to  be  performed,  the  right  side  shouhl  not  be  chosen,  as  he  considered  that  on 
this  side  the  surgeon  was  more  certain  to  reach  some  part  of  the  large  intestine, 
M.  Girald^8,t  on  the  other  hand,  has  stated  that  all  the  inquiries  undertaken  to  eluci- 
date this  subject  tend  to  show  clearly  that  the  surgeon  may  rely  on  finding  the  sigmoid 
in  the  left  groin.  "Numerous  anatomical  investigations,  together  with  the  records  of 
those  of  Curling  and  Bourcart.  have  shown  me  that  in  the  great  majority  of  cases  in 
the  foetus  and  newly-born  child  the  sigmoid  flexure  is  placed  on  the  left,  and  not  on 
the  right.  In  134  autopsies  Ixilow  the  age  of  a  fortnight  I  found  the  sigmoid  flexure 
on  the  left  side  in  114:  in  50  cases  of  Littr^'s  operation  which  I  have  collected  the 
operator  always  met  ^^'ith  the  sigmoid  flexure  on  the  left  side;  in  30  post-mortem 
examinations  of  infants  operated  on  for  impcrf oration  the  intestine  was  always  found 
on  the  left ;  in  100  examinations  of  new-liorn  children  Curling  found  the  sigmoid 
flexure  on  the  left  side  85  times;  and  Bourcart.  who  made  prolonged  researches  in 
order  to  elucidate  this  question,  found  the  sigmoid  flexure  in  its  normal  position  117 
times  out  of  150." 

(7)  Dysenteric  ulceration  and  stricture.  ITie  treatment  of  dysentery 
leading  to  stricture  is  rare :  when  it  occurs,  ulceration  may  extend  so 
high  up  the  large  intestine  as  to  make  even  a  right-sided  colotomy  of 
doubtful  value.  A  case  of  colitis  (the  nature  of  this  is  not  explained) 
with  ulceration,  treated  by  inguinal  colotomy  and  local  treatment  of  the 
ulcerated  surfaces,  with  subsequent  closure  of  the  artificial  anus,  is 
i-ecorded  by  Mr.  Mayo  Robson  (Clin,  Soc,  IVans.,  vol.  xxvi.  p.  213).  In 
patients  who  give  a  historj^  of  long-standing  dysentery  and  stricture, 
dysentery  is  often  the  result  and  not  the  cause  of  the  stricture. 

^8)  Annular  stricture  of  the  sigmoid  colon. 

(9)  Malignant  disease  of  the  large  intestine  higher  up — viz.,  in  the 
splenic  or  hepatic  flexures. 

(10)  Membranous  colitis.  Mr.  Golding-Bird  has  described  two  cases 
in  which  he  has  i)erformed  right  lumbar  colotomy  for  membranous 
colitis,  with  the.  object  of  giving  rest  to  the  colon.  In  the  first  case 
(Clin.  Soc.  Tram.,  1896)  the  colotomy  was  closed  after  five  weeks, 
as  all  symptoms  had  disappeared.  The  patient  remained  quite  free 
from  symptoms  of  colitis  until  her  death,  which  took  place  two  months 
later.  In  the  second  case  {Guy's  IIosp.  Gaz.,  March  5,  1898)  the 
patient  was  quite  relieved,  and  was  fat  and  well  nine  months  after  the 
colotomy  was  performed. 

Dr.  La^vrie,  of  Weymouth,  has  also  published  a  successful  case 
(Brit,  Med.  Jouni.,  Nov.  5,  1898).  The  patient  was  47,  and  had  a 
history  of  membranous  colitis  of  eleven  years'  duration.      The  caecum 

♦  BvU.  de  VAcad.  de  Mid.,  torn.  xxiv.  p.  445. 

t  Led,  Clin.,  p.  Z2z.    Quoted  by  Mr.  Holmes  (Dig.  of  CJiildren,  p.  179). 
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was  opened  on  Jannarj^  17,  1897^  the  woimtl  being  kept  open  for  seven 
mouths.     The  patient  was  well  in  Februan%  1898. 

As  a  much  rarer  indication  for  colotomy  this  deserves  mention,  viz. : 
( J  1 )  Cancer  of  the  tail  of  the  panere^s  obe^triictiiig  the  splenic  flexure. 
Mr.  Beck  records  a  case  of  this  kind  (Lanvet,  vol.  ii.  1 887,  p.  113)  : 

Wlieti  ttie  deftcending  colon  wiia  opened  neither  gas  nor  fjeccs  escaped,  ftlthoagh  the 
^lominal  teusion  caused  the  gut  to  prormde  through  the  wound.  The  finger  iti8«rted 
into  ihc  colon  could  not  reach  the  iseat  of  obstruetion.  The  ascciuHug  colon  was 
ftccorditigly  oj>cned,  and  a  large  quantity  of  gas  and  liquid  faces  at  once  escaped.  The 
opermtion  gave  great  relief,  but  death  took  place  suddenly  (unexplained  by  the 
iM?cropiiy)  seventeen  days  later. 

Of  the  above  eleven  conditions,  the  first  five  will  nsually  be  treated  by 
iiigxiinal  colotomj,  this  operation  being  preterred  for  the  reasons  men- 
tioneil  below  (p.  lOl),  as  lung  as  the  abdomen  is  undistended.  The 
operation  chosen  in  the  seventh  mnst  depend  on  the  height  to  which  the 
disease  has  extended.  In  the  eightli  the  Burgeon  will  he  justified  in 
cutting  down  u|xjn  the  sigmoid  colon,  with  thr  intention  of  t*xeising  the 
disease  if  possible,  or  opening  the  bowel  above  it,  lumbar  colotomy 
being  only  resorted  to  if  neither  of  the  above  courses  is  found  feasible. 
In  the  last  two  it  will  be  needful  to  open  the  colon  high  up.  It  will  be 
well  to  discuss  here  the  difficulties  which  often  arise  in  deciding  as  to 

The  Site  of  the  Proposed  Colotomy, — In  the  above  cases,  espe- 
cially where  intestinnl  oUstruction  is  threatening  from  malignant  disease 
with  distension  and  tympatutes,  tlie  surgeon,  particularly  if  the  history 
is  deiicient  or  raisleriding,  may  be  in  doubt  as  to  the  site  of  the  disease, 
and  therefore  where  to  oi)erate.  It  is  quite  impossible  to  make  fixed 
rules  for  advice,  but  the  following  points  will  help  in  doubtful  cases. 
Before  specifying  them  I  would  call  attention  to  two  points:  one,  that 
malignant  disease  quite  low  dowii~e.r/.,  in  the  sigmoid — may,  by  a 
fc«udden  onset  of  obstruction,  simulate  an  aeuter  condition  of  things 
"lligher  up,  the  patient  lieing  too  ill,  or  othei*wise  unable,  to  give  an 
account  of  previous  threatening  and  finally  culminating  obstructions. 
Hei*e  the  following  alternatives  lie  before  the  surgeon:  (r)  to  explore 
the  site  of  obstructjon  through  the  linea  alba  ;  (2)  to  cut  down  upon  the 
sigmoid  flexure  in  the  hope  that  the  obstruction  may  be  in  this  neigh- 
l)ourhood,  a  very  counnon  place  ;  (3)  to  ]>erftirm  right  lumbar  colotomy, 
«o  as  to  make  sure  of  relieving  any  obstruction  further  back — ejj,  in 
the  splenic  or  hepatic  flexures,  I  would  here  warn  my  junior  readers 
on  two  or  three  t>oints.  If  they  decide  first  to  explore  by  abdominal 
section,  and  find  a  growth  in  the  colon,  descending  or  ascending,  they 
should  not.  even  if  the  meso-colon  admits  of  it,  bring  the  bowel  into  the 
H  middle  line  and  open  it.  Making  an  artiiicial  anns  in  the  colon  by  a 
H  uiedian  incision  is  usually  a  matter  uf  difficulty,  the  bowel  nrit  coming 
H  sufficiently  up  into  the  wotmd  ;  thus  the  skin  has  to  be  forced  down  to 
H  it,  causing  tension  on  the  sutures,  giving  way  of  these  a  little  later,  and 
H  either  disastrous  results  or  a  most  unsatisfactory^  opening.  Even  if  it 
^1  were  usually  easy  t-o  carry  out  the  above  course,  I  do  not  consider  it 
^1  Would  be  good  siu'gery.  as  such  displacenu^nt  of  the  large  intestine  may 
H  lead  to  acute  obstimction  of  some  loop  of  the  small  intestine  later  on. 
H  I  also  advise  against  opening  the  caecum   if  this  can  be  avoided. 

H 


to  the   more   liquid   nature  of  the  fseces  here  from  the   close 
proximity  of  the  small  intestine,  though  the  patient*s  nutrition  will  not 
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suffer,  the  skin  in  the  neighbourhood  of  the  artificial  anus  is  liable  to 
most  troublesome  excoriations  and  ulceration. 

In  cases  where  the  surgeon  is  in  doubt  as  to  the  exact  site  of  the 
disease,  but  suspects,  from  the  age  of  his  patient,  duration  of  the  trouble, 
history  of  **  indigestion "  with  unsatisfactory  action  of  the  bowels, 
number  of  attacks  of  threatening  obstruction,  &c.,  that  the  mischief  is 
somewhere  in  the  large  intestine,  attention  to  some  of  the  following 
points  may  be  useful : 

(i)  The  proportionate  frequenaj  of  stricture  in  different  parts  of  the 
large  intestine.  The  frequency  of  disease  in  the  rectum  and  sigmoid 
flexure,  as  compared  with  any  other  part  of  the  large  intestine,  and, 
generally  speaking,  the  frequency  of  disease  in  the  left  side  of  the  arch 
formed  by  the  large  intestine,  as  compared  with  such  disease  in  the 
right  side,  are  well  known.* 

(2)  Tlie  use  of  large  injections.  Dr.  Fagge  (loc,  supra  cit.,  p.  318) 
thus  writes  on  this  subject : — **  Several  writers,  and  especially  the  late 
Dr.  Brinton,  have  laid  stress  on  the  value  of  large  injections  as  an  aid 
to  diagnosis.  The  observer  I  have  named  has  even  laid  down  definite 
rules  for  our  guidance  in  this  respect.  '  It  is  quite  singular,'  he  says, 
'how  trustworthy  I  have  found  the  conclusions  thus  arrived  at.  For 
example,  with  a  maximum  injection  of  a  pint  of  warm,  bland  liquid  the 
obstruction  in  an  onlinary  male  adult  may  be  referred  to  a  point  not 
lower  than  the  upper  third  of  the  rectum.  A  pint  and  a  half,  two  pints, 
three  pints,  belong  to  corresponding  segments  of  the  sigmoid  flexure. 
The  descending  and  transverse  colon  accept  a  larger,  but  more  irregular, 
quantity.  In  one  case,  in  which  it  was  evident  that  the  stricture 
occupied  the  upper  part  of  the  ascending  colon,  nine  pints  of  injection 
were  always  found  to  be  the  maximum.' "  Dr.  Fagge  points  out  that  the 
correct  determination  of  this  point  requires  much  care,  as  (a)  some  of  the 
fluid  measured  may  escape  in  the  injection  ;  and  (/))  a  stricture  may  be 
pervious  to  fluid  injection  from  below,  though  the  intestinal  contents 
may  be  unable  to  pass  through  it  from  above.  Thus,  in  a  case  in  which 
there  was  a  mass  of  disease  in  the  sigmoid  flexure,  just  above  the  pelvis, 
four  pints  of  water  were  injected  per  rectum ;  of  this  a  small  portion 
only  returned,  the  gi'eater  part  passing  through  the  stricture  and  adding 
to  the  accumulations  above  it.  I  would  add  one  more  caution  witli 
regard  to  these  injections.  Patients  in  much  miserj%  and  having  sub- 
mitted to  one  or  two  rectal  examinations,  will  sometimes  ask  for  an 
ancesthetic.  Such  an  aid  must  be  used  with  great  caution  if  there  is 
already  abdominal  distension.  There  is  not  only  a  danger  of  adding 
seriously  to  the  distension,  and  thus  further  weakening  or  rupturing 
parts  which  may  be  already  near  the  point  at  which  they  give  way — 6.(/., 
a  caecum  with  **  distension  ulcers  " — but  an  anaesthetic,  especially  chloro- 
form, has  additional  dangers  in  such  cases  as  these,  where,  in  a  patient 
probably  no  longer  young,  the  action  of  the  heart  and  lungs  is  interfered 
with  by  the  upward  pressure  against  the  diaphragm.     The  vomiting, 

♦  Dr.  Fagge,  in  drawing  attention  to  this  fact  {Guy^$  Hatp,  ReporU^  1868,  p.  314), 
quoted  the  following  statistics  from  Dr.  Brinton  : — "  Of  100  cases,  4  are  in  the  caecum, 
zo  in  the  ascending  colon,  11  in  the  transverse  colon,  14  in  the  descending  colon,  30  in 
the  sigmoid  flexure,  and  30  in  the  rectum."  The  statistics  of  Dr.  Fagge  and  M. 
Duchaussoy  confirm  the  above. 
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which  the  aiisesthetic  may  cause,  may  also  prove  suddenly  fatal,  faocral 
tier  being  sucked  down  into  the  lungs. 

(3)  The  (fistance  to  tHtich  ft  hufj  hoiKju:  or  redal  iuhe  pmseB  is  of  very 
little  %'alue.  and  needs  only  this  briefest  mention  here,  because  the 
jjiirgeon  is  still  called  to  cases  in  whifli  he  is  assured  that  the  obstruc- 
tion cannot  Ije  in  the  rectum  or  luw  down  in  the  sifrmoid  flexui-e,  as  a 
long  bougie  has  been  easily  passed  its  full  length*  This  fallacy,  which 
is  due  to  the  bougie  bending  on  itself,  is  more  frequent  than  the  other 
one  in  which  the  arrest  of  a  bougie  liy  one  of  Houston's  folds  misleads 
into  the  belief  that  a  strictui'c  exists  low  down. 

(4)  The  fojin  of  ihe  ahlomfii^  may  help  to  valuable  conclusions.  Thus, 
Dr.  Fagge  (7oc.  sui.m  rit,^  p.  319)  gives  a  case  of  cancer  of  the  hepatic 
ilexare   in   which   it    was  observed    during   life   that    the   ctecum   and 

iHliOpndiiig  colon  were  distended,  and  not  the  descending  colon.  Again, 
Si  observes  rhat  when  the  rectum  or  the  sigmoid  flexure  is  the  seat 

4i|}Sliltruction,  the  lumbar  regions  and  the  epigastrium  are  no  doubt 
fppnerally  prc»minent*  and  the  covu'se  of  the  colon  is  more  or  less  plainly 
marked  out.  That  these  conchisions  are  only  valuable  if  not  too  im- 
plicitly relied  upon  is  shown  by  the  fai't  that  cancer  of  the  rectum  may 
be  present,  with  vomiting,  peristalsis,  and  ijorborygnii,  and  yet  there 
may  be  no  general  distension  of  the  abdomen,  no  filling  out  at  all  of 
sides;  on  the  other  hand,  a  (>rominent  epigastrium,  and  the  appear- 
loe  of  a  large  liorizontal  cuil  of  intestine  hert-,  may  lead  to  the  conclusion 
that  the  transverse  colon  is  distended,  the  disease  being,  nevertheless^  in 
the  ileum,  a  disteuderl  coil  of  whieh  has  rivalled  the  colon  itself. 

(5)  A  symptom  of  some  value,  if  verified  by  the  medical  man  himself, 
\s  the  fact  that  for  some  time  the  motions'  have  been  natrow,  tajte-Uley 
^ffoketi  up,  ahnm^nwl  in  hnik,  ithnpe,  ami  leiiffih.  t  ertain  fallacies  diminish, 
however,  the  value  of  the  above- — e.fh,  that  in  cases  of  stricture  high 
up,  as  in  the  upper  part  uf  tbe  sigmoid  flexure,  there  is  probably  room 
for  the  faeces,  after  they  have  got  through  the  stricture,  to  collect, 
rill  their  characteristic  form  is  given  them,  though  we  do  not  know 
how  far  irritation  of  the  intestine  and  formation  of  mucus  at  the  seat  of 
the  growth  maj*  interfere  with  this. 

(6}  A  few  other  points — ejj,,  constant  arrest  of  h&rhory(jmi  at  OTie  9}x>t, 
jiml  iHiin  at  mie  »}H)f,  as  in  tlie  right  hypocbondrium — ^may  give  useful 
indications  ;  wliile  others,  such  as  a  rectal  e^'aminaiion^  are  so  obvious  as 
scarcely  to  need  mention. 

If,  aft-er  weighing  the  above,  the  surgeon  is  still  in  doubt  as  to  the 
>?xact  site  of  the  disease  of  the  large  intestine,  he  should  not  hesitate  to 
open  the  abdomen  in  the  middle  line  and  explore  for  the  site  of  the 
feease,  or  |>erform  a  right-sided  lumbar  colotomy.  He  should  not  be 
'interred  from  this  latter  step  by  the  anatomical  dithculties  {ejj.,  a  more 
completi*  peritonoeal  coat)  supposed  to  exist  on  this  side.  Especially 
^vhere  the  coIotj  is  at  all  thickened  or  distended,  the  operation  on  one 
feide  is  no  more  difficult  than  on  the  other. 


LUMBAR    OR    POSTERIOR    COIxOTOMY, 

cigh  this  opei*ation  has  of  late  veal's  been  veiy  largely  replaced  by 
method,  it  deserves  attention  as  the  operation   first  largely 
*5inj)lo3^d,  and  as  one  that  has  still  to  be  resorted  to  under  circumstances 
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of  ditBculty.  The  indications  for  this  operation  have  been  already  given 
at  p.  gif  and  a  eompariBon  of  the  lombar  and  iliac  methods  will  be 
found  below  fit  p,  loi. 

LandmarkB  (Figs,  36  and  ^y). 

K  The  lower  border  and  tip  of  the  last  rib.      2.  A  point  half  an  inch 
behind  the  centre  of  the  crest  of  the  ilium,  this?  point  being  found  by 
accurate  measurement  along  t lie  crest  between  the  antt^riorand  }>osreriorg 
superior  spines  (W.  Allinghain),     3.  A  line  drawn  vertically  up  from  thdj 
last-mentioned  point  to  the  last  rib.     This  gives,  with  sufficient  con-ect^f 
neas,  the  line  of  the  outer  edge  of  the  cpiadratu^,  and  the  position  of  a 
normal  colon.      Owing  to  the  varying  length  of  the  last  rib.  the  upper 
end  of  this  line  may  meet  this  bone  at  its  tip,  or  at  a  spot  a  varj^ing 
distance  in  front  of  or  behind  this  point.      It  is  %vell  to  dot  the  ends  or 
this  vertical  Hue  witli  an  aniline  penciL     The  dint  of  a  finger-naib  made 
when  the  patient   has  lx*en   brought  under  the  auiesthetic,  will  mark 
these  points  sufficiently  to  begin  with,  but  a  little  lat^r,  in  a  difhcults 
case,  the  surgeon  may  be  glad  of  having  taken  evejy  possible  precaution. 

Fiu.  36. 


.:A  -^ , 


H 


Amiasaftt's  iiieision  for  lumbar  coloiomy.  The  vertical  line  between  tb«  loat  rib  Mkd 
the  iliftc  crest  ia  the  guide  described  in  the  text.    (Heath.) 

Incisiotis^ 

1.  Vertical,  of  Callisen.  TliiB  at  first  sight  is  the  best,  as  it  follows 
the  alx)ve  line,  and  thu.s  corresponds  anatomically  to  the  colon,  but  it  ha& 
the  disadvantage  of  giving  but  limited  space,  especially  in  a  fat  or  deep- 
chested  patient;  and.  if  prolonged  upwards,  so  as  to  give  all  the  space 
possible,  it  divides  the  intercostal  vet^sels  running  with  the  last  dorsal 
nerve,  and  gives  I'ise  to  troublesome  htemorriiage.  2.  Transverse. 
ofAmassat,  3.  Oblique,  of  Bryant,  modified  from  the  above.  One  of 
the  two  lattei*  is  usually  employed  ;  they  have  the  great  advantage  of 
being  readily  prolonged  ^^hen  more  room  is  required,  and  the  oblicjne 
incision  coj-responds  better  with  the  course  of  the  nerves  and  vessels.* 
It  is  the  one  given  below. 


•  The  1ft te  Mr.  Grcig  Smith  {Abfltmi,  Surg,,  p,  396)  gave  the  following  practical 
hint: — *' In  thin  patients,  and  particularly  in  women,  whose  iliac  crests  arc  more 
prominent  than  in  men,  there  is  a  ternlency  for  the  upper  Up  of  the  womid  to  fall 
inwards,  while  the  lower  lip  protrudes,  Thia  may  be  ohviated  by  careful  apposition, 
and  by  not  hringing  the  Ihic  of  the  incisioti  too  close  to  the  ilium." 
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Operation  (Figs.  36-39)* — The  patient  being  turned  on  to  his  m\e 
(most  usually  the  right),  with  a  Hrm  pillow  under  tlie  loin,  the  parts 
cleansed,  the  tip  of  the  last  rib  and  the  point  on  the  crest  of  the  ilium » 
as  given  above,  being  dotted  with  an  aniUne  pencil,  an  incision  is 
made,  beginning  2^  to  3  inches  from  the  spine,  according  to  the  size 
of  the  erector  spina?  a  little  below  the  last  rib,  and  running  down%vards 
and  fon^^ards  for  5I  to  4  inches  towards  the  anterior  sujjerior  spine. 
The  centre  of  this  incision  shonld  bisect  the  line  given  above  as  the 
line  of  the  colon. 

The  first  cut  should  expose  the  muscles,  the  skin  in  the  posterior  half 
being  thick,  and  the  Bubcutaneoui?  fat  often  abundant.     The  next  may 

mrell  into  the  muscles,  the  remainrler  of  which  should  then  be  care- 

ly  divided  with  the  knife,  so  as  to  exjKise  the  fascia  lombornm  ; 
any  bleeding  vessels  being  now  secured,  this  fascia  is  pinched  up, 
nicked,  and  slit  up  on  a  director.  Two  retractors  being  placed 
on  the  lips  of  the  wound,  the  fat  which  lies  around  the  kidney 
and  behind  the  fascia  himbonxm  is  next  torn  through  and  pulled 
away  with  the  fingers.  If  the  boAvel  is  distended,  it  will  bulge 
up  into  the  wound,  pushing  before  it  the  transvei'^alis  fascia,  and  the 


Flo.  37. 


Th^  snrgeoti,  having  opened  the  lumbar  faacia,  is  dissecting  through  the 
IranBVenalia  faBcia  to  the  colon  itself.  TLe  two  crosses  mark  AUingham's 
line. 

operation  can  be  readily  completed.  If.  on  the  other  hand,  the  bowel  is 
empty,  the  real  difficulties  of  the  operation  only  begin  at  this  stage. 
The  wound  being  well  opened,  the  kidney,  if  it  come  down  below  the  rib 
(as  it  occasionally  does,  especially  in  a  patient  breathing  heavily  under 
the  influence  of  an  anaesthetic),  being  kept  out  of  the  way  by  the 
finger  of  an  assistant,  the  intestine  is  sought  for  by  scratching  with  a 
diitK!tor,  or  two  pairs  of  forceps,  through  the  transvei^alis  fascia 
(Fig,  37),  exactly  in  the  line  to  which  attention  has  been  already 
firawn.  Several  layers  of  cellular  tissue  may  be  met  with  here,  and  it 
•8  now  that  most  of  the  difliculty  is  ustmlly  met  with,  owing  to  the 
operator  being  afraid  of  the  peritonteum,  and  to  his  not  opening  the 
transversalis  fascia  with  sufficient  decis^ion.  Unless  this  point  is  attended 
to  the  colon  cannot  bulge  satisfactorily  ur  be  drawn  up  into  the  wound. 
When  this  has  been  done,  ecybala  in  the  colon  will  in  many  cases 
be  felt ;  but  if  the  large  intestine  is  empty,  much  trouble  may  be  met 
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with  in  detecting  it  and  getting  it  up  into  the  wound,  especially  if,  close 
by,  the  peritonieum  is  bulging  up. 

At  this  stage  the  following  points  may  be  usefully  remembered : — 
(a)  The  exact  position  of  the  line  of  the  colon  (p.  94).  (/))  The 
lower  end  of  the  kidney,  and  its  relation  to  the  colon,  (c)  The  outer 
edge  of  the  quadratus  lumborum  (p.  94).  (d)  The  sensation  of 
thickness  as  given  to  the  fingers  in  pinching  up  the  colon,  thus  dis- 
tinguishing large  from  small  intestine.  (e)  The  feel  of  scybala  if 
present.  (/)  Seeing  one  of  the  three  longitudinal  muscular  bands  which 
distinguish  the  colon  *  (</)  Inflation  with  air  or  injection  of  fluid.! 
(A)  Mr.  Bryant  has  advised  rolling  the  patient  over  on  to  his  back  at 
this  stage,  so  that  the  colon  may  be  felt  to  fall  on  the  finger  inserted 
deep  into  the  wound. 

The  bowel  having  been  found,  its  posterior  surface  is  to  be  drai^Ti 
well  up  into  the  wound.  This  is  one  of  the  weak  points  of  the  lumbar 
operation.  Owing  to  the  shortness  of  the  meso-colon  and  the  fixity 
of  the  bowel,  especially  when  distended,  it  is  very  difiicult  to  get  the 
bowel  out  of  the  wound  sufiiciently  to  make  a  satisfactory  **  spur."  Unless 
this  is  done  there  is  a  risk  of  the  patient  having  a  faecal  fistula  instead 
of  an  artificial  anus.  K  the  case  is  not  an  urgent  one,  the  bowel,  when 
well  pulled  up,  may  be  retained  there  by  means  of  a  rod  passed  beneath 
it  as  described  below  (page  104).  If  the  shortness  of  the  meso-colon 
prevents  the  use  of  a  straight  rod,  this  must  be  suitably  curved,  so  that 
the  bowel  may  still  be  kinked,  but  without  undue  tension.  The 
margins  of  the  wound  are  then  carefully  closed  with  silver  wire  or  salmon 
gut  sutures,  and  a  few  fine  ones  may  be  passed  between  the  bowel  itself 
and  the  margins  of  the  wound.  The  usual  antiseptic  dressings  are  then 
applied,  iodoform  being  dusted  over  the  bowel  and  wound.  These 
dressings  will  probably  not  need  changing  till  the  fourth  day,  when 
the  operation  is  completed  by  opening  the  bowel  with  a  tenotomy-knife. 
This  opening  may  be  a  small  crucial  one.  Very  little  but  flatus 
will  pass  at  the  time,  but  a  director  will  show  the  presence  of 
faeces,  and  mild  aperients  may  be  given  as  soon  as  the  parts  are 
firmly  healed. 

♦  Mr.  H.  Allingham  (7Mt.  Med,  Journ,,  April  28,  1888)  seems  to  consider  it  very 
difficult  to  ensure  finding  one  of  these  bands  without  opening  the  peritonaeal  cavity. 
AVhlle  I  should  be  the  last  to  make  light  of  the  difficulties  which  may  beset  this 
operation,  I  feel  sure  that  few  surgeons,  who  have  had  a  large  experience  of  colotomy, 
will  agree  that  the  above  step  is  needful,  especially  if  the  line  given  by  Mr.  Allingham's 
father  be  strictly  followed.  Where  the  operation  is  done  in  two  stages  the  peritonaeum 
may  be  opened,  if  needful,  without  any  drawback.  But  where  the  bowel  must  be  opened 
at  once — and  this  will  be  the  rule  in  lumbar  colotomy — any  injury  to  the  peritonaeum 
is  to  be  avoided.    The  aphorism  quoted  at  p.  53  is  to  be  rememlxircd  here  also. 

+  Air  is  most  readily  made  use  of.  It  may  be  pumped  in  by  a  Higginson*s  syringe. 
a  Lister's  hand-spray,  but,  best  of  all,  by  the  special  apparatus  described  by  Mr.  Lund 
(^Lancet,  1883,  vol.  i.  p.  588).  which,  by  means  of  an  clastic  ring,  secures  air-tight 
contact  with  the  anus  while  air  is  being  pumped  in,  either  as  an  aid  in  colotomy 
or  as  a  means  of  reducing  an  intussusception.  In  some  cases  of  cancerous  disease 
of  the  rectum  it  will  l)c  very  difficult  to  introduce  any  nozzle  for  inflation  beyond  the 
disease.  In  the  summer  of  1885,  when  performing  colotomy  at  Guy's  Hospital  in  a 
patient  the  lower  part  of  whose  rectum  had  been  unsuccessfully  excised  at  another 
hospital,  I  found  it  impossible  to  introduce  any  nozzle  when  desirous  of  inflating  an 
empty  colon. 
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The  method  of  performmg  colotomy  by  two  stages  was  intro- 
duoed  at  Guy'^  Huspltal  by  some  of  my  Heiiior  colleagues,  ^Ir.  Bryant^ 
Ifr,  Howse,  and  Mr.  Daviea-Colley,  being  ba.sed  on  that  most  ini- 
poitant  modification  of  gastrostomy  which  Mr.  Howse  was  the  first 
to  make  use  of  in  this  country,  Mr.  Davies-Colley  bringing  before 
the  Clinical  Society,  in  1885  (Tmn^,,  voL  xviii,  p.  204),  a  pajAer  on 
**  Three  Cases  of  Colot^^my  with  Delayed  Opening  of  thf  Intestine." 
The  great  advantages  of  this  two-stage  method  are  (i )  that  it  defers 
the  opening  of  the  bowel  till  this  is  Fufficieritly  adherent*  (2)  By 
this  delayed  escape  of  intestinal  contents  the  gra\'ity  of  any  injury 
to  the  peritone?um  at  the  time  of  the  operation  is  very  much 
diminished.  (3)  The  second  great  trouble  after  colotomy — that  of 
burrowing  suppuration  up  and  down  the  planes  of  cellular  tissue, 
which  have  of  necessity  been  freely  opened — is  done  away  with.  The 
opening  of  the  intestine  Ijeing  delayed,  primary  union,  to  a  very  large 
extent,  can  be  secured,  especially  with  the  aid  of  deeply-passed  sutures, 
nr  of  chromic  gut  ones  cut  short  and  dropped  in,  and  dry  dressings. 

But,  nowada}"s,  under  the  conditions  in  which  lumbar  colotomy  is 
usually  resorted  to — viz.,  obstruction  and  distended  intestine — it  will 
be  necessary  to  complete  the  operation  at  one  stage.  Here  the  dis- 
tension^ and  the  difficulties  consequent  upon  it,  are  best  met  by  tying 
in  a  PauFs  tube.  The  wound  having  been  closed  as  far  as  is  possible, 
the  intestine  is  drai^Ti  out,  and  the  surrounding  paits  are  shut  off  with 
sterile  gauze ;  a  small  opening  is  then  made  in  the  intestine,  the  tube 
inserted  and  tied  in,  and  the  patient  turned  on  to  his  back  while 
the  chief  of  the  accumulation  in  the  intestine  is  allowecl  to  nin  away 
safely.  When  sufficient  relief  has  been  given,  the  bowel  may  be 
additionally  secured  by  some  sutures  between  it  and  the  lips  of  the 
wound.  The  wound  having  been  carefully  shut  off  with  dressings, 
the  faeces  are  collected  by  means  of  india-rubber  tubing  fitted  on  to 
the  tube,  soiling  of  the  dressings,  &c.,  being  prevented  by  jaconet. 

If  a  Paul's  tulje  is  not  at  hand,  the  bowel  must  be  well  drawn 
oat  of  the  wound  and  cai'e fully  isolated  by  means  of  plenty  of 
iodoform  gauze.  The  patient  being  tlien  turned  on  his  back  and 
brought  over  the  edge  of  the  table,  the  wound  is  carefully  shut  off 
with  temporary  dressings,  and  the  bowel  opened  either  by  a  trocar 
of  calibre  sufficient  to  admit  a  piece  of  di'ain age-tube  if  the 
contents  are  iluid,  or  by  an  incision  into  the  gut,  which  is  well 
}>ttlled  out  and  held  over  some  appropriate  receptacle  for  the 
«**caping  faeces.  While  these  ai'e  coming  away  the  wound  should 
\yt  carefully  irrigated.  As  soon  as  the  chief  distension  has  been 
relieved,  the  opening  should  be  temporarily  closed,  while  the  colon, 
DOW  somewhat  collapsed  aiul  easier  to  deal  with,  is  carefully  sutured, 
with  silk  that  is  not  too  fine,  to  the  edges  of  the  wound,  which 
is  well  dusted  with  iodoform,  or  painted  over  with  iodofonu  and 
collodion.  If  the  distension  be  not  suflieiently  relieved,  the  means  I'ur 
t^mpurarily  closing  the  colon  must  be  next  removed,  and  the  wound, 
has  been  carefully  closed  and  sealed  around  the  opened  colon, 
as  clean  as  possible  by  frequent  dressing*  The  parts  around 
must  be  kept  smeared  with  an  ointment  of  eucalyptus  and  vaseline, 
^hile  the  dressings  themselves  are  kept  in  position  by  a  many-tailed 

k bandage,  by  which  means  they  are  readily  ancl  painlessly  rene\\'ed. 
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LumljAr  colotomy,  skuwing 
tlie  old  method  of  openiug  aod 
fi ling  the  *i oj 0 n .     ( He«  tb ,) 


The  okl  Ulceration  of  opening  the  bowel  at  once  wa.^  easy  but  iieruoSs 

(rule  Fi^.  ^S).  A  ligature  having  been 
passed  first  tlirough  one  lip  of  the  wound, 
then  across  the  bowel  and  throngli  the 
opposite  lip,  and  another  in  the  same  way 
aixiut  half  an  inch  from  tlie  first,  an  in- 
cision threeH|uarters  of  an  inch  long  wa« 
then  made  int-o  the  gut,  over  these  sutures, 
their  centre  hooked  up  into  the  wound, 
and    the  four  halves  tied  on  either  side,  a 

\^^  few    other   sutures    being  put   in   between 

>^  tlie  cut  bowel  and   the  wound.        But   in 

y     I  this    case   there   was  always    some    risk   of 

-^^WKitv  fpecal    matter   or   flatu.s    Ix^ing   forced    into 

the  different  planes  of  cellular  tissue, 
especially  if  the  l>owe]  was  much  dis- 
tended, even  if  precautions  were  taken  to 
keep  the  knuckle  well  up,  and  to  close  the 
wound  thoroughly  around  it. 

If  the  bow  el  is  full  of  scybala  no  attempt 
should  be  made  to  i-emove  them ;  they  may 
be  left  until  aperients  can  be  safely  given. 
At  times  the  Irowel  seems  so  empty  as  to 
suggest  a  failed  opemtion ;  there  is  no 
occasion  to  be  troubled  at  X\\\^  \  the  contents  will  pass  shortly.  h 
Biffloulties  in  Lumbar  Colotomy;  ^ 

I.  An  empty  1x>wel.*  This  has  been  already  alluded  to  (p.  95). 
2,  Mi.staking  bulging  peritonanim  for  colon,  and  opening  it.  This 
may  be  due  to  the  surgeon  forgetting  tlte  line  of  the  bowel,  and 
working  deeply  too  far  forwards ;  or  it  may  take  place  from  no  fault 
of  the  surgeon,  being  due  to  the  presence  of  a  mesoH?olon,  or  to  the 
extremely  contracted  condition  of  the  colon.f     It  by  no  means  always 

♦  It  is  notctworthy  that  the  iiuestinc  may  be  found  empty,  evcu  in  obstructions 
of  long  conlinuance.  Thus,  Mr.  Curling  (^Diseoiet  pf  the  Nn'tum^  p.  182)  writes:  ^*Iii 
a  case  of  earcinomatotis  BtrictLire  of  the  rectum,  in  which  I  performed  colotomy  after 
a  month's  obstruct  ion,  in  a  vvomaii  aged  40,  not  only  was  the  colon  contracted,  but 
it  was  aciually  coniprcRsiied  a^inst  the  spine  and  put  out  of  the  way  by  the  distendod 
small  intestine,  so  that  it  was  impossible  to  reach  the  bowel  without  opening  the 
peritonajym.  No  inflaniniatinn  or  unfavourable  symptom  resulted/'  It  woidd  have 
been  interc^siting  tn  know  whether  more  than  one  obatmctioii  did  not  exist  in  the  large 
intestine  in  this  case. 

t  In  a  ease  in  which,  owing  to  the  extreme  pain  daring  def  tipcat  ion*  tbe  patictit  bad 
dreaded  any  action  of  the  bowels,  and  had  eaten  very  Httle,  the  colon  was  mueh 
contracted  anti  lay  far  V>ack,  In  trying  to  find  it,  I  opened  the  peritonicum.  and 
omentum  protrufleiL  A  caHMdiiied  .Hpongc  was  kept  over  the  opening  while  the  colon 
was  found,  the  opening  then  tied  up  with  chromic  gut,  and  the  eolon  not  opened 
for  four  days.  No  ill  ii^tiuli  followed.  As  in  supnv-pubic  lithotomy,  the  peritoneum 
may  give  way  during  vomiting.  Thus,  Dr.  AValters  (^Brit,  Mtd,  Jnurn.,  1879.  vol.  i. 
p.  212)  watt  Hiitehing  the  cohju  to  the  wound  when  *'the  patient  retched  violently, 
causing  the  peritonajum  to  give  way»  and  a  coil  of  intestine  to  protrmie  from  the 
anterior  part  of  the  wound.  This  w^as  immediately  covered  with  warm  upongev. 
cleansed  from  the  ftoculcnt  matter  it  hatl  acquired  by  contact  with  the  open  colon, 
and  returned."  When,  five  weeks  later,  the  patient  sank  from  exhaustion,  no  trace 
of  peritonitis  was  found  a!   the  necropsy. 
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causes  peritonitis.  When  tliis  accident  has  happened,  iis  shown  by 
the  escape  of  a  little  serous  iiuid,  the  api>earaiice  of  a  coil  of  small 
intestine  or  of  omeutum,  the  opening  sliould  l>e  at  once  taken  up 
vritii  disaecting-forceps  ami  tied  romid  with  carbolised  silk  or  ehroniic 
gut,  and  a  little  i(Kh:>fonn  miblied  round  the  ligature.  If  the  opening 
be  larger,  it  must  be  closed  witli  catgut  sutures.  3.  A  very  iat  loin. 
This  is  not  a  very  uncommon  source  of  dithculty  in  elderly  people  who 
require  colotomy.  It  must  be  met  by  a  very  free  inci^sion  in  \\'hich  all 
the  tissues  are  cut  etjually  throughout  {i.e.,  not  making  a  conical  wound 
deep  only  in  its  xery  centre;  this  iu3t  only  acMs  to  the  difficulty  of 
finding  the  bowel,  but  also  of  retaining  it  m  ^"siiu  afterwards).  To  meet 
the  additional  tension  and  tendency  of  the  gut  to  drag  away  in  these 
cases,  it  must  be  more  carefully  fieciiivd  by  close  stit<;hing,  especially 
if  it  is  necessary  to  do  the  operation  in  one  stage,  every  care  being 
taken  to  prevent  extravasation  of  faeces  into  the  surrounding  cellular 
tissue.*  In  fat  people  the  surgeon  must  he  prepared  not  only  for 
much  subcutaneous  but  for  abundant  extra-peritomBal  iat  also^  coarse, 
and  difficult  to  dissect  in.  If.  in  such  a  case,  the  colon  is  contracted, 
there  are  few  more  difficult  operations.     4.  Presence  of  a  meso-colon, 

^Thi8  may  l^e  a  cause  of  mucli  diificulty  and  doubt,  and  render  opening 
of  the  peritonjBura  necessary.      Where  this  is   the  case,  the  sui'geon 
should  always  defer  opening  the  colon  if  possible. 
I 


» 


Mr.  Jo8*op  (Jirit.  Mtd,  Jimrn.,  1S79,  vol.  ii.  i>»  614)  mentions  cases  iii  wbich,  owing 
the  prcsf'iicc  of  the  atovc,  be  was  oUigiHl  tf>  open  the  peritoiueal  cavity  and  iudse 
§«t  throu^li  its  pf  ritouicQl  coat.  The  cut  edges  of  the  bowel,  brought  through  the 
in  the  peritonaeum,  wt*re  stitched  to  the  skia  as  in  the  ordiimry  operaiiorL 
No  l>ad  etfcct  foUowetL  Mr.  nonnett  May  (//ri7.  Med.  Joitrji,,  1882,  vol,  i.  p,  940), 
operating  on  the  right  aiilu,  found  an  crapty  eoloii,  '^aiid  it  was  only  by  kcepijig 
Strictly  in  AUingham's  HuCt  ftiid  patiently  scarelung  there  iK-tween  the  layern  of  a 
great  U*ngtb  of  meso-eolon.  that  the  intestine  was  reached*  collapMrd  and  empty/' 

5,  Abnormality  of  colon.  Every  surgeon  must  remember  cases  in 
which  the  descending  colon,  though  present,  was  displaced,  and  came 
down  in  the  middle  line*  Occasionany  i>art  of  the  large  intestine  is 
actually  absent. 

Mr  Lockwood  {St.  BarthoL  Ifoitp,Jf^part4i^  voL  xxix.  p.  256)  mentions  three  caaet} 
la  which  the  colon  could  not  be  found;  in  two  its  ab»eucc  w^ati  veriticd  at  tho 
necropsy,  both  on  the  right  Bide,  One  of  theae  caacj^  i*  reported  fully.  The 
following  arc  the  main  points: — Owing  to  nhnr ruction  of  tht*  large  intcgtine,  the 
lite  of  which  was  doubtful^  it  was  decidecl  to  cut  down  on  tlic  right  colon.  No  colon 
and,  and.  relief  being:  imperatively  demanded,  iho  peritoiijeum  was  opened 
kOf  small  inlesitino  drawn  outsiih*  the  wound.  Death  occurred  four  hours 
^c' operation,  and  at  the  necropsy  th*^  right  colon  waj^  quite  ab»entft  the  ciccum 
being  found  behind  the  liver  in  the  right  hypochondrium.  the  lar^e  intestine  extending 
frona  this  to  the  splenic  flexure  in  the  usual  manner. 


•  Ai  much  of  the  wound  as  ig  possible  wliouhl  be  closed  before  the  intestine  is 
opCLed* 

t  Mr.  liOckwood  (Brit,  Mrd,  Jnum^^  1882^  vol,  ii.  p.  574)  explains  the  abnormalitioB 
-fif  Ihc  Urge  intestine  by  the  fact  that,  during  its  dnvelopment,  it  is  very  niobili? :  the 
•fBeom  occupying  ftrst  the  umbilical,  then  the  left^  next  the  right  hypoeboiidriuni.  and, 
ftnallj,  the  right  iliac  region,  abnormalitiea  may  follow  its  arrest  at  any  part  of  it* 
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lOO  OPERATIONS  ON  THE  ABDOMEN. 

If  the  colon  cannot  be  found,  three  courses  are  open  to  the  surgeon — 
(a)  To  open  the  small  intestine  through  the  peritonaeum  from  the  colo- 
tomy  incision.  The  objections  to  this  step  are  that  it  is  very  fatal, 
and  that  there  is  no  telling  what  part  of  the  small  intestine  is  opened. 
(13)  To  perform  colotomy  on  the  opposite  side,  and,  if  the  colon  is  here 
distended,  to  open  it,  in  two  stages  when  practicable.  This  is  the  course 
that  should  always  be  followed  if  possible.  (7)  If  no  colon  can  be 
found,  or  if  the  part  found  is  below  the  obstruction,  the  linea  alba  should 
be  opened  to  admit  two  fingers  to  explore  for  the  displaced  colon,  and  if 
no  colon  can  be  found,  to  draw  up  and  attach  a  loop  of  small  intestine, 
chosen  as  near  the  caecum  as  possible.  Or  N^laton's  operation  may  be 
performed,  this  being  the  wiser  step  if  the  patient  is  exhausted  by  a 
previous  prolonged  operation.  6.  Malignant  disease  at  the  site  of 
colotomy.  This  is  best  met  by  performing  colectomy  in  appropriate 
cases,  or  by  performing  colotomy  on  the  opposite  side.  7.  The  kidney 
may  be  embarrassingly  low.  8.  The  peritonaeum  may  be  so  pushed 
back  by  ascitic  fluid  that  it  is  impossible  to  open  the  gut  without 
injuring  the  peritonaeum  (Pepper,  Lancet,  vol.  i.  1888,  p.  772).  9.  Cases 
where  the  operation  has  to  be  completed  at  once,  and  the  colon  is  much 
distended  with  faeces,  will  give  much  trouble  (p.  97). 
^   Troubles  which  may  be  met  with  after  Colotomy. 

1.  Too  large  an  opening  in  the  bowel.  This  may  lead  to  pro- 
lapse of  the  mucous  membrane.  If  this  take  place  to  a  large  extent 
it  is  a  great  nuisance  to  the  patient,  owing  to  the  moist,  excoriated^ 
bleeding  surface  which  results,  difficult  to  keep  up  by  any  apparatus. 
Even  where  the  opening  has  been  small,  a  good  deal  of  prolapse 
may  take  place  if  there  is  much  cough  and  a  flaccid  condition  of  the 
side. 

2.  Too  small  an  opening  in  the  bowel.  This  is  of  much  less  moment, 
as  it  can  be  readily  dilated  by  tents.  Of  these,  laminaria  are  much  the 
most  efficient ;  two  should  be  inserted  at  a  time,  to  effect  rapid  dilata- 
tion. Then  the  opening  is  easily  kept  patent  by  the  occasional  insertion 
of  the  little  finger,  and  by  the  wearing  of  a  proper  plug.  (See  also- 
p.  108.) 

3.  Teasing  descent  of  scybala  into  the  bowel  below  the  artificial  anus. 
This,  which  oft^n  renders  a  colotomy  disappointing,  is  liest  met  by 
bringing  the  colon  sufficiently  into  the  wound  at  first,  and  by  keeping^ 
patent  an  adequate  opening.  If  scybala  still  find  their  way  down,  the 
colon  may  be  washed  out  from  the  anus  or  the  wound.  If  these  fail,  the 
only  course,  and  one  not  devoid  of  risk,  is  to  open  up  the  wound,  ta 
divide  the  bowel,  and  attach  the  upper  end  in  the  wound,  and  then  to- 
suture  the  lower  end  and  drop  it  in.  This  last  step  can  only  be  taken 
with  safety  if  this  part  of  the  bowel  is  empty  (p.  107). 

Causes  of  Death  after  Colotomy. 

These  will  vary  somewhat  according  to  the  presence  of  obstruction  or 
no.  I.  Exhaustion.  Especially  if  the  operation  has  been  deferred  too 
long.  2.  Toxic  conditions  probably  due  to  the  continued  distension  of 
the  intestines,  and  the  resulting  absorption  by  the  patient  of  poisonous 
material.  3.  Extravasation  of  faeces  and  burrowing  suppuration.  This 
is  especially  liable  to  happen  in  very  fat  patients,  in  whom  there  is  a 
difficulty  in  getting  the  colon  up  into  the  wound,  especially  if  the  bowel 
must  be  opened  at  once.     As  the  faaces  pump  out  under  high  pressure,. 
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#  fiufficietitly*  free  opening   Bhoiild  in  these  cases   be   ninde    into   the 
iemel  after  this  has  been  secured  as  carefully  as  possible  (p.  97). 

4.  Peritonitis.  This  may  l>e  due  to  the  tfperation  directly »  or  more 
incUrectly  from  fa?ciil  or  i)undeiit  retro- |jer it ona?al  extravasation ^  or  from 
septicaemia.  Often  it  is  not  due  to  the  operation,  but  to  the  want  of  it 
at  an  earlier  i^tage.  Thus,  the  distended  bowel  may  have  ^dven  way  just 
above  the  obstruction  ;  often  it  is  that  weak  spot  the  ca?cuni  which  is 
found  perforated  after  the  stress  of  distension,  f 

5.  Septic  cellulitis,  erysipelas,  &c.  These  are  not  always  preventable 
in  an  exhausted  patient  where  it  has  been  necessary  to  open  the  bowel 
at  once.  6.  Vonn'ting.  lliis  has  l)een  noticed  in  a  few  cases  to  occur 
obstinately  and  fatally  after  colotoni^".  Mr,  Couper  (Brit.  Med.  Jowm., 
1869^  vol.  ii.  p.  557)  thinks  that  it  is  not  an  infrequent  cause  of  death,  and 
suspects  that  traction  on  the  bowel,  its  proximity  to  the  stomach,  and 
the  fact  that  lioth  receive  nerves  from  the  solar  i>lexais  will  account  for 
this.  7.  Broncho-pneumonia,  pleiuitic  effusion,  especially  if  the  wound 
has  become  septic  in  an  exhausted  patient. 


INGUINAL,  ILIAC,  OR  ANTERIOR  COLOTOMY. 

Of  late  yeai'e  there  has  been  an  increasing  tendency  for  this  to  replace 
the  lumbar  operation  in  tlie  majority  of  cases  which  call  for  colotomy 
(vide  BUjn'fi,  p,  91). 

The  Oflvantages  claimed  foi"  the  iliac  ojiemUon  are  chiefly — (i.)  It  is 
easier.  Thus,  (a)  the  patient,  being  on  his  back,  takes  the  amesthetic 
better  than  when  rolled  on  his  aide ;  (/9)  In  a  stout  patient,  especially, 
the  soft  paiis  are  easier  to  divide,  and  the  resulting  wound  less  deej) 
and  more  readily  de^ilb  with  than  one  in  the  loin  ;  (7)  The  bowel  is  more 
easily  reached,  and  with  less  disturbance  of  dfei>-lyinLr  soft  parts ; 
fS)  There  is  no  risk  of  opening  small  intestine,  or  of  failing  through 
abiionnality  of  the  colon,  (ii.)  The  peritonaeum  being  opened  of  set 
purpose,  the  surgeon  can  examine  the  site  and  extent  of  the  disease, 
(iii,)  The  shallower  wound  makes  it  much  easier  to  draw  out  the  intes- 
tine, and  make  a  satisfactory  angle  and  spur,  or  to  perform  colectomy, 
(iv.)  Tlie  position  of  the  anus  renders  it  more  easily  accessible  for  the 
needful  attention. 

If  the  above  advantages  are  considered  separately,  I  think  tliere  is 
no  doubt  that  the  fii^st  (and  this  is  the  most  important  one)  is  correct. 
Where  the  colon  is  distentled,  the  lumbar  operation  is  an  easy  one;  but 
where  the  bowel  is  flaccid  ami  lies  deeply  far  away  in  a  fat  patient^  the 


•  Kot  needlessly  Ij^rge,  for  fear  of  troublesomQ  prolapsus  later* 

t  Tin*  following  reasons  Jiare  Wea  given  in  explanation  of  thh  well-knowu  fact — 
m,  the  proncne^s  of  the  cmcuni  to  give  way  uncifr  the  stress  of  distcusion,  and  even 
when  at  gome  distance  from  the  obstruction.  Dr,  Coupland  and  Mr.  Morris  {Brit,  Mt'd, 
^—  -/^tm.,  1878)  attribute  it  to  the  nd^vtac  nature  of  this  part  of  the  intestine;  its 
^B  fiiity  and  dependent  position;  itfl  bofng  the  place  where  two  eurrentjj  mect^— vix*,  from 
^^  ttu!  ileum  and,  in  ca««;  of  regurgitation,  from  the  colon  ;  and  the  pressure  (0  wbich  it 
^H  intibjectcd  between  the  iliacns  and  the  abdominal  muscles.  Mr,  Lockwood  {St,  Hart. 
^H  n»if.  Iiep(frt«,\o\,  xix.  p,  26J  thinks  that  the  explanation  lies  rather  in  the  peculiarity 
^H  of  Kirueture  of  the  eiecum,  as  it  contains  a  very  large  amount  of  lymphoid  tissue,  and 
^H       w  iti  wollii  arc  not  strengthened  equally  with  otlier  parts  of  the  large  intestine  by 
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operation^  in  epite  of  the  aids  given  at  p.  96,  h  one  of  the  most  difficliT 
in  all  Biirgerv.  I  am  speaking  now  from  an  experience  of  twenty-nine 
easels  of  my  own  antl  a  large  number  which  I  have  seen  performecl  by 
my  colleagues.  Iliac  colotomy,  with  the  thinner  soft  parts,  tlie  deliberate 
opening  of  the  peritoiiieum,  and  the  more  accessible  colon,  is  a  far  easier 
and  simpler  operation.  The  second  advantage  claimed-— that  an  iliac 
colotomy  enables  the  surgeon,  by  opening  the  peritoiiEe^l  cavity,  to 
examine  into  the  site  and  extent  of  the  disease — will  be  found  an 
impoitant  one  (as  in  cases  of  annular  or  limited  disease  of  the  sigmoid, 
when  removal  of  the  gro\\th  mux  be  possible,  or  when  the  surgeon  is 
uncei*taiu  as  to  the  site  of  the  growth,  but  hopes  that  an  inguinal  colo- 
tomy may  open  the  disease  above  it).  The  third  mlvantage  is  an 
important  one  in  those  cases  where  a  deep  wound  loaded  \^ith  fat  raake# 
it  verj'  difficult  to  bring  up  and  anchor  a  lumbar  colon  satisfactorily. 
On  the  fourtli  point,  on  winch  much  stress  has  been  laid — that  an  ani- 
ficial  anus  in  front  is  placed  more  satisfactorily  for  the  patient's  needs 
than  one  in  the  lumbar  region — tliere  is  something  to  be  said  on  both 
sides.  A  patient  with  an  artificial  anus  in  front  can  clean  this,  adjust 
tlie  pad.  and  wash  out  the  bowel  below  far  more  con)tbrtaltly.  If  the 
motions  have  been  allowed  to  become  constipated,  and,  in  order  to  get 
relief,  assistance  must  be  given  from  without — a  very  real  difficulty 
sometimes,  and  one  requiring  considerable  time  and  attention  on  the 
patient's  part— this  can  he  done  very  much  more  easily  with  an  anus 
in  thf  iliac  region.  On  the  other  hand,  the  passage  of  flatus  or  the 
effluvium  of  a  suddenly  escaped  motion  will  be  gi^eater  annoyances  with 
an  anus  placed  in  front.  And  it  is  obvious  that  in  some  conditions  of 
daily  life  a  lumbar  opening  may  be  very  superior  to  one  in  front.  Thus, 
at  one  time  I  watched  tor  seveji  years  a  case  of  lumbar  colotomy  wliich 
I  performed  in  a  yotmg  married  woman,  aged  30, 

The  disadviitdatje.^  of  iluic  coloiomif  next  recjuire  attention. 

1,  There  is  the  ojiening  of  the  peritomeum.  While  I  readily  allow 
that  antisejJtic  details,  faithfully  followed,  have  gone  far  to  remove  the 
old  dread  of  the  ]ieritomeum,  there  is  no  doubt  that  a  general  adoption 
of  iliac  colotomy,  with  its  necessary  opening  of  the  pcritona?um,  in  all 
cases  and  hy  all  operators,  will  add  to  tlie  risk  of  the  operation,  especially 
when  the  l>owel  is  distended  and  fa>cal  extmvasation  most  difficult  to 
guard  against.  The  point  is  also  alluded  to,  pp,  97,  107.  The  con- 
dition of  our  patients  before  colotomy,  too  often  low  and  poor  in  repair, 
and  the  readiness  with  which  a  little  peritonitis,  ultimately  fatal,  maybe 
excited,  must  not  be  forgotten  lie  re, 

2.  A  much  larger  amount  of  prolapsus  follows  this  than  the  lumbar 
operation.  Of  this  there  can  be  no  doubt  whatever.  It  must  be  so,  on 
anatomical  grouTids,  viz,,  the  far  greater  mobility  of  the  sigmoid  colon, 
the  greater  laxity  of  the  soft  parts  in  the  groin,  as  compared  ^^ith  those 
in  the  loin,  whei-e  we  have  the  lumbar  fascia,  psoas,  and  kidney.  These 
points,  together  with  the  fact  that  in  walking,  standing,  and  sitting* 
the  small  intestines  must  necessariU^  tend  to  push  upon  and  protrude  an 


•  *' A  pail  aiul  bamlagti  vvhidi  h  ^alisfactorily  adjusted  uitb  the  patiuiit  standing 
will  rcquiro  rcudjustrntnit  with  the  i>ftUcnt  sitting.  .  .  .  ,  I  have  been  consulted  by 
»ovornl  siibjerfg  of  iliac  colotomy  on  this  point,  nuil  found  llieir  grievance  to  be  a  real 
one**  (Bryiint,  LantHf,  iSSi,  vol,  ii.  p.  1215). 
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inguinal  artificial  anus,  all  explain  why  prolapsus  after  inguinal  is  so 
much  more  marked  than  after  lumbar  eolotomy.  This  result,  if  the 
prolapsus  be  a  large  one,  causes  great  clisoomfort  to  the  patient, 
the  projecting,  moist,  rea^lily  blee<ling  mass  in  the  groin  interfering 
much  with  cleanliness  and  locomotion.  While  tlie  precautions  given 
later  will  sei^-e  to  diminish  the  amount  of  prolapsus,  this  will  always 
give  more  trouble  here  than  in  the  lumbar  region ;  a  tendency  to 
Urge  prolapsus  there  is  quite  exceptional  ;  with  iliac  colofomy  it  is 
the  rule.  On  the  other  hand,  it  is  fair  to  remember  that  an  artificial 
anus,  as  opposed  to  a  fcecal  fistula,  is  much  more  easily  secured  after 
an  iliac  colotomy* 

3.  Another  objection  t^  iliac  colotomy,  and  one  which  I  thought 
would  be  found  a  real  one^ — that  for  tlisease  high  np  in  the  rectum,  or 
of  the  sigmoid  flexure,  an  iliac  opening  would  be  placed  too  near  the 
seat  of  mischief— does  not  seem  to  have  been  verified.  Rectal  cancer, 
for  which  iliac  colotomy  is  usually  performed,  very  rarely  extends  high 
enough  up  to  give  any  trouble*  If,  cm  performing  the  iliae  operation, 
the  surgeon  comes  down  on  a  growth  in  the  sigmoid,  he  must  resect  it, 
or  make  au  opening  above  it,  or  perforin  a  lumbar  colotomy. 

Operation. 

The  parts  having  been  duly  cleansed,  and  shaved  wheji  needful,  an 
incision  2  or  2^  inches  long  is  made  ih  inch  above  and  parallel  with  the 
out*^r  )mrt  of  Poupart'e  ligament  and  the  anterior  superior  spine.  There 
are  two  points  here  of  tlie  greatest  import anet-  from  their  bearing  on  the 
chief  drawback  of  this  operation,  prolapsus.  ^Ir,  Cripps  {'"  Complications 
arisizig  ill  Inguinal  Colotomy,"  Br  it,  Med,  Joivnt,,  Oct.  19,  1895)  R^^ds 
that  by  making  his  opening  in  the  abdominal  wail  somewhat  higher 
than  in  his  earlier  cases,  there  is  much  less  teufieney  to  protrusion.  He 
now  makes  his  ''  incision  nearly  as  high  as  the  level  of  the  umbilicus,  so 
that  the  wall  of  the  lower  part  of  the  al>domen,  where  the  pressure  is 
greatest,  is  left  intact/'  The  other  point  to  be  insisted  on  is  that,  where- 
ever  the  opening  is  made»  it  should  be  as  small  as  possible.  The  freer 
the  incision,  the  weaker  the  abdominal  wall — already  naturally  weak 
here — and  the  more  certain  is  a  large  prolapsus  to  follow.  In  an 
ordinary  case  of  iliac  colotomy  for  rectal  cancel',  the  operator  should 
endeavour  to  find  the  sigmoid  with  an  opening  admitting  one  finger  to 
explore  deeply,  if  need  be,  as  far  as  the  pelvic  brim,  mid  hook  up  the 
sigmoid.  In  more  difficult  cases  the  above  small  opening  should  be 
enlarged  at  either  end  with  blunt-pointed  scissors,  cutting  on  the  left 
index  finger  as  a  director.  The  layei-^  of  the  abdominal  wall  having 
been  divided,  and  all  hi^morrhage  arrested,  the  peritomeum  is  then 
raised,  and  slit  up  with  scissors  for  about  twothirds  of  the  wound 
already  existing.  The  parietal  peritoiiSDum  is  now  stitched  to  the  cut 
skin  on  either  side  by  a  few  points  of  ciiromic  gut  suture.  This  en  suites 
periton^eal  surfaces  being  in  contact  when  the  colon  is  brought  up  into 
the  wound.  This  step  has  been  criticised  as  unnecessary  and  as  likely 
to  increase  the  tendency  to  prolapsus.  As  the  bowel  '^vil!  gradually 
form  adhesions  with  the  margin  of  the  skin  wound,  the  above  precaution 
cannot  be  said  to  be  absolutely  needful;  but  as  it  is  well,  especially  in 
the  patients  who  come  to  us  for  colotomy,  to  assure  speedy  atid  tinn 
tmion,  I  always  make  use  of  it,  With  regard  to  this  steji  increasing  the 
tenden*^  to  prolapsus,  the  precautions  just  given  will  obviate  this.  While 
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the  above  suturing  is  going  on,  a  small  secured  sponge  should  be  placed 
in  the  wound.  Either  the  sigmoid  or  the  omentum  or  small  intestine 
may  be  seen  in  the  wound.  If  either  of  the  two  latter  present  (and  the 
omentum  may  do  so  very  persistently),  they  are  returned,  and  the  colon 
sought  for  vdxh  the  finger.  It  is  usually  close  at  hand,  and  may  be 
recognised  by  the  scybala  which  it  contains.  In  difficult  cases  the 
bowel  vdll  he  found  by  searching  in  the  iliac  fossa,  tracing  up  the 
rectum,  or  finding  the  descending  cxAon  over  the  kidney.  It  is  well  to 
remember  that  anterior  colotomy  is  not  always  the  easy  operation,  as 
regards  finding  the  bowel,  that  it  is  represented  to  be.  Mr.  Cripps 
speaks  (loc.  sujyra  cit,)  of  occasionally  having  had  great  difficulty  in 
finding  the  bowel. 

In  one  case,  af  t<^r  a  long  search,  he  was  unable  to  find  the  bowel ;  the  nurse  being 
directed  to  give  an  injection  of  water,  the  finger  near  the  brim  of  the  pelvis  then  felt 
a  piece  of  intestine,  which  had  before  been  overlooked,  becoming  distended,  and  the 
sigmoid,  which  was  lying  almost  over  in  the  right  iliac  region,  was  thus  detect^sd.  In 
these  cases  of  difliculty  Mr.  Cripps  thinks  that  the  colon  will  almost  invariably  be 
found  nearer  the  middle  line  of  the  abdomen  than  where  the  operator  has  l)een 
searching. 

In  a  case  of  Mr.  Cooper's.  reporte«l  by  Dr.  Pennington,  of  Chicago  («/iwr».  Amer, 
Med,  AfMc.,  1893,  vol.  ii.  p.  773),  tlic  operator  having  failed  to  find  the  sigmoid,  water 
was  injected  into  the  rectum,  and  was  noticed  to  pass  into  the  right  iliac  fossa.  The 
opening  in  the  left  side  Unng  closed,  an  incision  was  made  in  the  right  inguinal 
region,  where  the  gut — presumably  the  misplaced  sigmoid — was  readily  found-  The 
patient  made  a  good  recovery. 

The  bowel  being  found,  a  loop  of  it  is  drawn  up  into  the  wound.  In 
the  next  step  the  operator  should  carefully  follow  Mr.  Cripps  (^Brit.  Med. 
Jowni..  1889,  vol.  i.  771).  To  avoid  the  prolapse  which  is  certain  to 
occur  if  loose  folds  of  the  sigmoid  remain  immediately  above  the  open- 
ing, this  surgeon  gently  draws  out  as  much  loose  bowel  as  will  readily 
come,  passing  it  in  again  at  the  lower  angle  as  it  is  drawn  out  from 
above.  In  this  way,  after  an  amount  varj'ing  from  one  to  several  inches 
has  been  passed  through  the  fingers,  no  more  will  come.  As  soon  as 
the  descending  colon  is  found  in  this  way  to  be  nearly  taut,  a  pair  of 
dressing-forceps  is  pushed  through  the  meso-sigmoid  about  a  quarter  of 
an  inch  from  its  attachment  to  the  bowel,  and  a  straight  piece  of 
catheter  No.  10  or  12.  or  bougie,  four  inches  long  and  quite  clean,  is 
caught  in  the  forceps  and  drawn  through.  This  is  then  supported 
outside  the  abdominal  wall  at  either  end  by  antiseptic  gauze.  If  the 
meso-sigmoid  is  thick  and  laden  with  fat,  a  nick  may  be  made  over 
the  forceps  and  rod,  any  vessel  being,  of  course,  avoided.  Some  green 
protective  and  iodoform  gauze  wrung  out  of  carbolic-acid  lotion  should 
be  then  applied  over  the  bowel,  and  finn  pressure  maintained.*  The 
bowel  may  be  opened  by  a  transverse  incision  on  the  third  or  fifth  day.t 
No  anaestnetic  need  be  given ;  if  the  patient  is  nervous,  a  20  per  cent, 
solution  of  cocaine  may  be  applied.  A  few  days  later  all  the  bowel  that 
projects  above  the  skin  is  cutaway  with  scissors,  Spencer  Wells's  forceps 
being  applied  to  each  bleeding  point. 

♦  This  is  especially  needed  during  the  first  few  days.  Mr.  Cripps  iiislKts  on  the 
nurse  sitting  by  the  bedside  to  apply  pressure  if  vomiting  occurs, 

t  Vomiting  and  distension  of  the  abdomen  are  other  indications  for  opening  the 
bowel  early. 
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All  sutures  should  be  removed  by  the  tenth  day,  or  earlier  if  any 
redness  is  present. 

5fr.  H.  Allingham  (Brii.  MeiL  Jouni.,  1S92,  vol,  i.  p.  1013)  believes 
that  tlie  above  method,  wliile  preventing  prolapse  from  the  upper  end, 
will  not  pi'event  its  takitig  place  from  the  lower  when  the  mesenteiy  13 
long.  He  aeoordingly,  instead  of  pulling  out  the  sigmoid  until  it  is 
tight  at  its  upper  end  only,  pulls  the  bowel  out  until  it  is  tight  at  the 
upper  and  lower  ends  alike,  a  step  involving  the  withdrawing  and 
heaping  up  outride  the  abdomen  many  inches  of  intestine  when  the 
mesenten'  is  long.  To  keep  the  loop  m  diu  a  stitch  is  put  throw  gh  the 
gkin  on  one  side,  then  through  the  mesenttny  behind  the  bowel ,  back 
again  through  the  mesenten',  and  then  tied  to  the  end  of  the  suture 
wlueh  has  pa^ssed  through  the  skin.  AVhen  this  is  tightened,  the 
peritonaeum  of  the  meso-colon  is  kept  pressed  against  the  parietal 
peritonaeum,  and  quickly  adheres.  The  gut  is  also  tixed  to  the  edges  of 
the  wound  in  the  ordinary  way,  and  opened  about  the  thinl  day.  After 
about  a  week  Mv.  Allingham  cuts  away  all  the  projecting  intestine, 
sometimes  removing  as  much  as  a  foot,  a  clamp  being  first  applied  close 
to  the  skin,  while  all  above  the  clamp  is  cut  away.  The  clamp  is  left  on 
for  twenty-four  hours.  As  inguinal  colot-oniy  is  chiefly  performed  tor 
rectal  cancer,  this  method,  as  I  wrote  in  a  former  edition,  appears  to  me 
to  be  needlessly  severe.  The  kind  of  patients  with  whom  the  surgeon 
is  now  usually  dealing  must  never  be  lost  sight  of.  They  are  too  often 
the  subjects  of  a  mortal  disease,  with  no  very  long  tenure  of  life  befyi»e 
them,  pulled  down  in  strength  and  feeble  in  repair.  Sir  F.  Treves  also 
coiideinns  the  above  method  verj^  strongly.  *' There  is  nothing  to 
recommend  this  mutilation,  and  most  surgeons  will  join  with  Jtr. 
Brj'ant  and  others  in  their  condemnation  of  this  uncouth  proceeding** 
(Ojteraiive  Surgery^  vol,  ii.  p.  375). 

In  his  later  papers  Mr.  Allingham  admitted  the  severity  of  this  pixn 
ceeding  for  cases  of  cancer,  and  now  reserves  it  for  ^' cases  of  simple 
stricture  where  patients  might  live  for  years." 

Mr.  Cripps's  far  simpler  and  milder  method  described  above^puUing 
out  as  much  loose  sigmoid  as  will  easily  come,  returning  the  slack  at 
the  lower  end  of  the  wound  as  it  is  drawn  out  from  the  upper,  and 
fixing  in  the  wound  a  good  loop  of  the  part  which  is  found  to  be  tight 
- — vill  be  found  amply  sufficient.  When  the  projecting  loop  has  l>een 
?d  down,  as  advised  above,  two  openings  will  be  seen  separated  by 
efficient  spur.  Through  the  lower  of  these  tiie  rectum  can  be  washed 
out,  and  the  removal  of  any  tteces  lying  above  the  disease  facilitated. 
Gradually,  usually  in  about  a  munth,  the  patients  will  begin  to  acquire 
some  control  over  their  artificial  opening.  l>ut  it  will  not  be  till  several 
months  after  the  njjeration  that  they  can  be  said  to  become  comfortable 
in  this  respect,  and  acquire  satisfactory  control  over,  and  management 
of.  their  artificial  anus.  And  for  the  rest  of  their  life  discharge  of  blood 
and  slime  will  occur  from  the  anus  with  trequenc3%  varying  according 
to  the  rate  of  growth  of  the  original  cUsease.  This  must  be  met  by 
astringent  injections  and  suppositories.  Diarrha?a  must  be  treated 
by  strict  attention  to  diet,  and  liy  astringents ;  escape  of  otfensive 
flatus  or  faeces  from  the  artificial  anus  (Which  is  more  percej>tible  to 
patient  when  the  opening  is  made  in  front)  may  be  met  by  the 
of  chai*coal,  a  teaspoonful  being  given  twice  a  day,  or  the  following 
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may  lie  taken  twice  a  da}'  in  a  capsule  or  cachet,  viz.,  betol,  salol, 
salicylate  uf  biBuiiith,  of  each  gi\  v.  (Mr,  C.  Heath,  Brit.  Med^  Joum,, 

vol.  i.  1892.  p.  1243). 

Where  obstruction  is  presenti  the  bowels  much  distended,  and  the 

sigmoid  requin's  immediate  opening,  anterior  eolotomy  may  still  be 
employed,  but  additional  care  must  be  taken  in  handling  the  intestines 
and  in  pi*eventing  any  escjipe  of  ffecal  fluid  or  gas  into  the  peritonaeal 
cavity. 

The  following  methods  may  be  adopted : 

Extra  pains  having  been  taken  to  sntnre  the  bowel  accurately  to 
the  edges  of  the  wound,  the  distended  gut  is  int-isedt  and  the  faeces 
as  they  flood  the  wound  are  washed  a\^'ay  by  a  stream  of  warm  water, 
which  is  kept  constantly  pouring  over  the  wound  for  ten  minutes  until 
the  distension  is  relieved.  The  wound  is  then  most  carefully  scrutinised 
anrl  washed,  an<l  the  dressings  applied  (Cripps). 

Mi\  Barker  {Man.  of  Snr*j,  t^per,,  p.  309)  advises  that  the  distended 
intestine  should  be  opened  with  a  line  trocar*  On  withdrawing  the 
cannula  the  puncture  is  at  once  closed  by  mucous  membrane.  In  one 
ease  Mr.  Barker  di-ew  oW  the  tluid  tlirough  a  temporary  puncture  for 
several  days  before  a  permanent  opening  was  established.  The  patient 
made  an  excellent  recovery. 

The  objection  to  this  method  is  that  where  distension  is  urgent  it 
will  be  difficult  t<j  gixe,  sufficient  relief  by  a  trocar  which  is  of  such 
email  bore  that  a  puncture  by  it  will  be  safe. 

A  rubber  drainage-tube  of  large  diameter  may  be  fixed  in  the 
bowel,  as  suggested  by  Greig  Smith.  This  will  be  described  under 
Enterostomy. 

Mr.  Mayo  Robson  has  modified  Mr.  Barker  s  plan  on  two  occasions  with 
Biiccesa  by  puncturing  the  bowel,  already  stitched  to  the  side,  \%ith  a 
large  trcK*ar  and  cannula,  then  fixing  india-ruliber  tubing  on  to  the 
cannula,  so  that  the  lic(uid  faeces  may  be  conveyed  into  an  antiseptic 
solution  by  the  bedside,  thus  preventing  fouling  of  the  peritonieum 
or  wound. 

To  save  the  trouble  of  fixing  the  tubing  on  to  the  cannula  when 
in  the  bowel,  Mr.  Rnbson  has  fixed  the  tubing  on  the  cannula  first, 
and  then  pushed  the  trocar  through  it.  When  the  trocar  is  withdrawn, 
tile  slit  in  the  tubing  immediately  closes,  and  prevents  anjlhing  passing 
throngh  it.  Tliis  has  led  Mr.  Kobson  to  recommend  a  trocar  with  a 
small  lateral  limb  attached,  to  allow  a  tube  to  be  fixed  on  it  to  convey 
the  ta?ces  a\^'ay  from  the  wound.  The  end  of  the  cannula  within  the 
bowel  is  i^ounded  off*  so  as  to  avoid  a  sharp  edge ;  \^  tlie  other  end 
a  shfirt  piece  of  tuliing  is  attached  wliich  embraces  the  trocar,  and 
is  securely  closed  by  a  ligature  as  soon  as  the  trocar  is  with- 
drawn. Nothing  is  said  about  any  difficulty  in  retaining  such  a 
cannula  in  the  bowel ;  it  is  merely  stated  tJiat  it  may  be  held  in 
position  for  the  needful  two  or  three  days  by  strapping  applied  over 
an  ordinary  antiseptic  dressing  {Br it.  Med  Journ.,  vob  i.  1S92,  p.  65). 

A  Paul's  tube  may  be  tied  in  (Fig.  39).  The  objection  which  has 
been  rai.sed  to  the  methwl,  namely  that  sloughing  and  loosening  of 
the  tube  take  place  too  rapidly,  may  be  met  by  making  use  of  a 
purse-string  suture  to  fix  the  tube,  and  by  taking  care  not  to  tie  the 
ligature  tighter  than  is  absolutely  necessaiy.     See  also  Enterostomy, 
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No.  I  is  for  tlie  large,  No.  2 
lor  Uie  Bm&l]^  iutestiue. 
The  lower  end    is  tied 

in,  the  upper  receiveB  the 
(PaiiL) 
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I  wonlfl  strongly  impress  on  my  A'ounger  readers  the  need  of 
*fiil  attention  to  the  followin^^  jiuints  when  clealin|.(  with  cliroiiii' 
obstruction  low  down  in  the  laro^e  intestine  by  inguinal  colotoniy. 
First*  the  sigmoid  is  difficult  to  tind.  owing  to 
the  tendency  of  the  t^niall  intestine,  rnueh  dis- 
tended, to  crowd  out  of  tlie  wound.  It  is  veiy 
easy,  during  the  necessary  handling  of  such  intes- 
tine, to  make  small  tears  in  the  pentonfeal  coat. 
In  meeting  the  above  difficulty  the  operator,  if 
In;  cannot  find  the  sigmoid  <|uickh\  should  en- 
large the  wound  and  pack  away  the  small  intes- 
tine with  flat  sponges  attached  to  forceps.  The 
^&md  point  is  the  great  care  needed  in  suturing 
a  distended  sigmoid  when  it  is  brouglit  to  the 
lips  of  tlie  wound*  it  being  now  very  easy  to 
perforate  the  mucous  coat,  and  thus  cause  an 
t^cape  of  tiatus  or  faeces  before  the  peritonteal 
sftc  is  shut  off. 

Mad6lung*B  Modiflcatioii  of  Colotomy. — This  dminape-tnhe, 
\m  lieen  largely  used,  botli   in   the  lumbar  and 

in^iinal  opt*ration,  abroad.  In  this  countn'  it  has  not  found 
favour.  It  consists  in  drawing  out  the  bowel  suffieiently,  packing 
the  wound  with  small  sponges  attached  to  silk,  while  the  loop  of 
inteetine  (which,  if  full,  should  be  emptie<l  as  far  as  possible  by 
Bqtieezing  its  contents  upwards)  is  packed  around  with  tampons  of 
ioiSofoiTii  gauze.  The  intestine  being  clamped,  or  held  by  the  fingers 
of  assistants,  is  next  cut  across.  The  clamji  is  then  removed  from  the 
lover  end,  w*hicli  is  emptied,  cleansed,  and  closed  by  caretid  suturing, 
viz.,  one  continuous,  and  then  others  by  Lembert's  method,  causing 
efficient  inversion  of  the  sutured  extremity.  This  end  h  then  dropped 
hack  into  the  pentona^al  cavity.  The  upper  end  is  now  fi:xed  in  the 
wound,  or  is  drained  by  tying  a  glass  tube  in  it  to  which  india-rubber 
is  attached,  by  the  method  of  itr.  Paul  (Fig.  39)  (Brif.  MetL  JourH., 
roL  ii.  1 89 1,  p.  1 18), 

The  above  method  has  never  been  inueh  used  in  this  country,  fur 
the  following  reasons: — 

1,  The  great  advantage  whicli  it  claims,  of  preventing  the  passage 
of  faeces  into  the  lower  part  of  the  bowel,  may  be  secured  by  much 
simpler  means,  viz.,  pulling  out  the  bowel  sufficiently  to  get  an  efficient 
spur,  and  cutting  away  the  intestine  afterwards, 

2.  It  has  inherent  grave  objections  : — 

(a)  It  has  ]iap])ened  again  and  again  tliat  when  the  mesenteiy  is 
long  the  sigmoid  has,  unknown  to  the  operator,  become  twisted,  and 
thus,  when  it  is  drawn  up  into  the  wound,  the  upper  iTistead  of  the 
lower  end  may  }>e  closed  and  returned.  In  such  a  case  fiecal  extra- 
VA3ation  through  the  sutures  into  the  peritonjcal  cavity  must  occur* 
Mr,  H.  Allingham  states  (Bni,  3Av/.  Jount.,  1 89 1,  vol.  ii.  p.  337) that  in 
seven  of  his  inguinal  colotomies  the  gut  unist  have  been  thus  **  twisted/* 
as  faeces  came  away  through  the  lower  of  the  two  openings.  He  states 
that  he  knows  of  a  fatal  termination  from  this  cause  in  several  cases 
in  which  Madelung's  op»eration  had  been  adopted,  Mr.  Cripps  (ibid., 
p.  447)  has  met  with  two  cases  in  which  what  he  believed  to  be  the 
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lower  end  of  the  bowel  eventually  proved  to  be  the  upper.  Dr.  Landon, 
of  Gftttingen  (C&)itr.  f\  Chir.,  Bd.  xxx.,  1 891)  has  explained  the  above 
fact  by  a  necropsy. 

In  two  cases  of  inguinal  colotomy  in  the  G5ttingcn  clinic,  where  the  usual  practice 
is  to  divide  the  gut  and  to  stitch  the  two  open  ends  in  the  wound,  it  was  noticed  that 
faeces  always  discharged  from  the  lower  and  not  from  the  upper  opening,  although 
at  the  operation  the  lower  part  of  the  intestine  had  been  traced  towards  the  bladder, 
and  the  upper  in  the  n^ verse  direction.  In  one  of  these  cases,  which  terminated 
fatally,  the  necropsy  showed  that  the  sigmoid,  which  was  very  long  and  freely  movable, 
passed  upwards  and  outwards  as  far  as  the  splenic  flexure  of  the  colon,  and  then 
curved  downwards  and  towards  the  middle  line,  reaching  the  rectum  after  a  long 
and  tortuous  course. 

(h)  The  lower  end  of  the  bowel,  whatever  precautions  are  taken 
before  the  oj^ration,  will  contain  some  faeces  above  the  site  of  the 
cancer :  if  the  lower  end  of  the  bowel  be  sutured,  these  faeces  must  cause 
irritation  and  increased  discharge ;  if  they  be  scybalous,  and  the  bowel 
above  the  stricture  thinned,  as  it  often  is,  they  may  bring  about  fatal 
ulceration,  (c)  Closing  the  lower  end  prevents  any  attempt  at  washing 
out  the  bowel  by  syringing  through  from  the  colotomy  opening  to  the 
anus  or  rice  versa,  and  so  diminishing  the  constant  tendency  to  sanious 
nmcous  discharge,  which,  if  left  to  collect  above  the  cancer,  hastens  its 
gio\\'th  and  promotes  its  sloughing,  (d)  It  adds  to  the  severity  of  an 
operation  in  patients  who,  from  their  present  and  in  view  of  their 
future,  need  careful  handling.  This  is  true  of  inguinal  colotonjies 
when  the  bowel  is  empty.  If  it  be  distended,  severing  the  bowel 
adds  greatly  to  the  difficulties  of  what  is  now  a  trying  operation,  and 
increases  the  risks  of  contamination  of  the  peritonaeum. 

This  modification  of  Madelung's  is,  I  think,  only  justifiable  when 
colotomy  is  performed  previously  to  removal  of  part  of  the  rectum: 
even  under  these  circumstances  I  think  it  may  be  harmful,  by  pre- 
venting the  washing  out  of  the  intervening  bowel  which  may  add 
so  much  to  the  comfort  of  the  patient.  Any  surgeon  about  to  divide 
the  bowel  should  make  certain  of  the  lower  end  by  asking  an  assistant 
to  pass  from  below,  if  possible,  a  small  oesophagus-bougie. 

If  the  artificial  anus  contract  unduly,  it  must  be  dUated  with  lami- 
naria  tents  and  the  i)atient'8  finger.  Mr.  Cripps  has  introduced  a  spring 
dilator  which  is  self-retaining,  and  which  can  be  worn  for  four  or  five 
hours  daily.  That  this  complication  is  one  to  be  watched  for  is 
plain  from  this  passage  in  Mr.  Cripps's  experience  (Brit  Med.  Jowni,^ 
vol.  ii.  1895.  P-  966):  ''This  is  not  an  uncommon  sequence,  and,  if 
allowed,  will  destroy  the  whole  advantage  of  the  operation.  Too  small 
an  opening  means  a  constant  dribbling  of  faecal  matter,  the  motions 
never  getting  freely  and  completely  away.  These  contractions  do  not 
occur  where  the  original  opening  has  been  made  of  ])roper  size,  and 
where  all  the  wound  has  healed  by  fii*st  intention,  but  occur  where  the 
angles  of  the  wound  have  failed  primarily  to  unite,  and  where  the 
granulations  gradually  become  converted  into  firm  contractile  tissue.  If 
the  angles  have  not  united  properly,  the  contraction  will  begin  about 
the  third  week ;  and  if  at  this  time  a  little  spring  dilator  be  introduced 
and  worn  for  a  few  hours  daily  for  a  month,  tlie  tendency  to  undue 
contraction  will  be  obviated.  If  this  precaution  has  been  neglected, 
or  be  impracticable,  the  opening  can  readily  be  made  the  right  size 
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Vy  paffiing  the  finger  into  the  bowel,  anrl  then  completely  cutting 
tbnnigh  all  the  contractile  tissue  up  to  each  angle,  tin-  depth  of  the 
Cttt  exposing  the  wall  of  the  bowel.  The  bowel  is  now  freed  a  little 
oa  either  side  of  the  incision,  and  a  curved  needle  and  silk  thread  is 
ptseed  thi-ough  its  edge,  and  through  the  tissues  and  skin  at  the  apex 
of  the  reopened  wound.  This  s\itun?  is  tied,  bringing  the  gut  well  up 
to  the  angle.  A  couple  of  additional  sutures  may  be  necessary  at  the 
side^/^ 

Mr.  Cripps  considers  that  nothing  in  the  way  of  a  plug  or  tniss 
answers  so  well  as  a  dressing  of  lint  smeared  with  some  simple  oint- 
ment, covered  with  a  large  tlat  pad  of  cotton- wool,  the  whole  being 
kept  in  position  by  a  wide  Eannel  bandage,  a  perinatal  strap  being  used 
if  needfxil.  •  If  a  ping  is  desired,  one  of  the  most  comfortable  is  an 
india-rubber  one,  which  can  be  introduced  collapsed  and  then  inflatefl 
by  the  patient.  The  chief  drawback  to  this  in  hospital  patients  is  that 
the  iudia-nibber  requires  frequent  renewal. 

On  the  whole,  I  prefer  a  pad  siippui-ted  by  a  light  spring  truss  to 
check  any  escape  of  flatus,  &c.  Its  use  should  be  begun  early,  to  give 
support  and  check  prolapsus. 

Complioationa  and  Difficulties  in  Inguinal  Colotomy, — ^fany  of 
those  given  at  p»  98  are  common  to  the  inguinal  ami  lumbar  operations. 
Some  more  specially  belonging  to  the  former  operation  will  be  given 
here. 

L  Difficulty  in  iinding  the  boweL  This  has  been  fully  entered  into 
at  p.  104.  It  is  well  to  remember  that  the  claim  so  strongly  put 
forward,  that  the  inguinal  is  an  operation  of  no  diflSculty  as  compared 
with  the  lumbar,  is  not  always  corrt^ct.  2.  Absence  or  shortness 
of  raesenter\%  I  will  here  quote  i^h\  Cripps  (Brit,  MetL  Journ,, 
vol,  ii.  1895,  p.  966):  **This  is  perhaps  the  most  unfortunate  and 
(iwigerous  complication  that  can  be  met  with,  and  to  this  cause,  with 
one  exception,  I  owe  all  my  fatal  cases.  In  the  great  majority 
of  coses  the  mesentery  of  the  sigmoid  flexure  is  amply  suthcient 
to  allow  of  the  bowel  being  well  drawn  up  in  the  wound,  and 
safely  fixed  without  tension  ;  but  in  3  or  4  per  cent,  this  is  not  so, 
for  there  is  absohitiely  no  mesentery,  the  buwel  being  bound  firmly 
back  against  the  posterior  pariet-es.  Hiis  is  either  due  to  congenital 
deficiency,  or  to  malignant  disease  behind  the  colon  lixi ng  it  lirnily. 
The  question  to  be  considered  is  as  to  what  should  be  done  after  the 
«ar^n  has  opened  the  abdomen  and  met  with  one  of  these  cases.  I 
am  coufident,  from  my  unfcprtunate  experience,  that  i\ny  endeavour  to 
inrert  the  skin  ancl  forcibly  drag  it  down  to  the  bowel  by  the  sutures 
it  a  fatal  mistake.  The  sutures  will  certainly  cut  through,  leaving  an 
open  peritomeal  cavity.  The  surgeon  has  three  choices  :  he  may  either 
abandon  the  operation  altogether,  he  may  close  the  abdominal  wound 
on  the  left  s^ide  and  perform  a  colotomy  on  the  right  side,  or  he  may 
endeavour  by  some  modification  of  the  usual  operation  to  Ex  the  bowel 
without  dangerous  tension.  If  he  abandons  the  operation  altogether  I 
I  do  not  consider  he  is  to  be  blamed,  but  most  surgeons  would  prefer  to 
close  the  wound  and  open  the  csecum  or  ascending  colon.  Although  thf 
subsequent  inconvenience  of  a  right  colotomy  is  far  greater  than  the 
left,  on  account  of  the  leas  solid  nature  of  the  fieces.  nevertheless  it 
fulfils  the  chief  purpose  for  which  colotomy  was  undertaken,  namely,  the 
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establishment  of  a  permanent  safety*valve  against  death  from  obstruc- 
tion. If  the  colon  is  absolutely  fixed  and  lying  at  some  depth  from  the 
parietal  peritunannn^  this  h  the  course  I  would  advocate.  Jf  the  bowel 
is  not  aljsolntely  Jixed,  it  may  be  possible  by  means  of  a  Hagedorn^a 
needle  to  suture  the  parietal  peritona-unt  to  the  sides  of  the  bowel, 
leaving  sufficient  space  l>etween  the  two  layei-s  for  the  opening.  Ko 
attempt  whatever  most  be  made  to  draw  the  parietal  peritonaeum  aiid 
the  skin  topfether,  the  skin  and  all  the  struct mrs  above  the  peritonaeum 
l>eing  excluded  from  the  sutures.  By  merely  attaching  the  peritonanmi 
iu  ihh  way,  the  tension  on  th<*  sutures  is  materially  diminished.  By 
opening  the  bowel  oupusite  to  the  mesenteric  attachment,  and  tlien 
fixing  the  cut  edges  to  the  parietal  peritonaeum,  the  tension  on  tlie 
sutures  is  further  diminished.  In  any  case*  if  the  bowel  has  been  fixed 
^\ith  the  least  tension,  the  patient  must  be  carefully  watched  from  day 
to  day,  and  on  the  least  sign  of  the  bowel  falling  back,  additional 
salmon-gut  sutiu'es  should  lie  at  once  passed  through  the  whole  thick- 
ness of  the  e<lges  of  the  bo^vel  and  the  abdominal  walls/*  I  would 
suggest  another  means  of  meeting  this  difficulty,  which  I  adopted  in 
the  only  case  that  I  have  met  with  in  which  the  sigmoid  was  abso- 
lutely tied  down  in  the  iliac  fossa.  ap]>arently  from  a  congenital  absence 
of  the  mesenterj*.  The  lower  part  of  the  incision  being  closed,  its  upper 
extrennty  was  prolonged  backwards  into  the  lumbar  region,  where,  at  the 
junction  of  the  descending  and  sigmoid  colons,  the  bowel  was  sufficiently 
mobile  to  be  brought  up  into  the  wound.  This  course  will,  I  believe, 
always  be  found  feasible.  It  is  preferable  to  performing  a  right 
colotomy,  as  it  saves  two  wounds,  and  rolling  the  patient  over  on  to  a 
recently  made  wound,  while  it  reuKJves  an  objection  inseparable  from  a 
nght-sided  colotomy,  that  a  more  or  less  extensive  tract  of  bowel  is  left 
Itelow  the  opening,  cttntainiiTg  faeces  which  it  is  not  easy  to  get  rid  of 
3-  Prolapsus,  The  frequency  of  this  after  the  operation  has  been 
explained  at  p.  f02.  It  may  be  met  (ft)  by  making  the  wound  as  higli 
up  as  possible  (p.  103);  (f')  drawing  down  the  intestine  till  the  upper 
end  is  tight  (Cripps),  and  then  bringing  it  out  through  as  small  an 
opening  as  possible  ;  (c)  closing  this  opening  round  the  bowel,  and  the 
liowel  to  the  edges  of  the  \\'oinid,  as  securely  as  possible,  whether  a  rod 
(]>.  104)  has  been  used  or  no;  (tf)  keeping  the  patient  at  rest  until 
the  parts  have  had  full  time  to  consolidate ;  (e)  treating  assiduously 
any  such  causes  as  constipation,  coughing,  straining  in  micturition,  &c, ; 
(/)  trjnng  the  effect,  as  early  as  may  Ije,  of  a  light  spring  truss  and 
pad.  The  two  following  complications  may  occur  during  vomiting  or 
coughing.  4.  Small  intestine  or  omentum  may  escape  between  the 
piece  of  sigmoid  wiiich  has  lieen  drawn  out  and  the  edges  of  the  wound. 
This  accident  may  be  known  by  the  urgent  vomiting,  pain,  collapse,  and 
.soakage  of  serum  into  the  dressings.  These  should  of  course  be  removed 
at  once,  the  small  intestine  cleansed  and  returned^  and  the  wound  made 
safe  by  additional  sutures.  This  accident  is  most  likely  to  occur  when 
a  large  wound  has  been  made,  an  insufficient  nuuiber  of  sutures  used, 
and  the  nurse  has  not  made  efticient  pressure  with  her  hand  over  the 
flressings  (p,  104).  Where  omentum  protrudes^a  much  rarer  compli- 
cation — it  may  be  left,  as  it  will  all  shrivel  away  gradually,  but 
additional  sutures  should  be  inserted  at  once.  5.  A  rarer  accident,  of 
which  Mr.  Cripps  has  published  an  instance  (Brit,  Med,  Journ.f  vol.  ii. 
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1995,  p.  967),  is  whei-e  the  bowel  tears  awar  from  its  iittachmeiits  and 
'§mB  back  into  the  peritonaeal  cavity.      This  happened  on  the  i?eveiith 
i&y  daring  a  violent  fit  of  eoiigliing. 

•*  The  released  bowel  dischftrgeil  a  considerahle  motion  into  the  peritooaial  cavity, 
Fort u lift t<?lv,  I  6ft w  the  case  about  an  hour  after  the  accident.  The  fiecal  nmtter  wad 
tboTOa^hljr  wsuhed  out  from  the  aUloraen,  and  the  iletached  bowel  reatllched.  The 
pttieat  recovered,*'  • 

6.  Strangulation  of  s^niall  intestine  between  the  attached  sigmoid  and 
the  parietes.  An  instance  of  thitr?  very  rare  accident  will  be  found 
IBOOwied  by  Mr.  Crijips  (loo  ^uifra  cit.,  p.  967), 

k  paticut  on  whom  iiij^uinal  coUiitomy  had  been  performed  was  Alx>ut  to  leave  the 
hotpital  when  he  was  neixed  with  i^yraptoms  of  acute  obstruction,  the  pain  beitij^ 
rGlfTred  to  ibe  colotomy  op^juing.  After  vomiting  three  or  four  times  the  patient  said 
he  felt  »omot  hill  g  slip  in  hi8  inside;  the  romiting  ceased^  and  the  pain  suddenly  left 
tam*  A  few  days  after,  feeling  quite  well*  he  was  discharged  from  the  hoapital^  and 
WW  re-admittCfi  ten  days  afterwarila  in  a  dying  condition.  The  necropsy  showed  that 
ft  loop  of  small  intestine  had  ilippad  down  into  a  eaniil,  about  an  ineh  long,  between 
the  attached  portion  of  the  gut  and  the  reflection  of  the  parietal  peritoneum,  ueiir  the 
itttunor  »nperior  spine.  From  thiK  eauai  the  intestine  mti8t  have  released  itself  at 
the  (irsi  attack.  Mr.  Cripps  adds  that  prompt  abdominal  st?ction  would  have  i^aved 
thii  patient. 

Gausea  of  Death  after  Anterior  Colotomy. — Many  of  these  will  be 
the  same  as  those  given  in  the  account  of  the  hnidmr  o})eration  (p.  100), 
and  others,  more  peculiar  to  the  anterior  operation,  have  been  so  fully 
given  in  the  pages  just  preceding  that  there  is  no  need  to  repeat  theni 
here. 


BIGHT    ITfGUINAL    COLOTOMY, 
MASJUfQ    AN    AaTIPICIAIi    ANUS   IN    THE    C^CUM, 


This  operation  is  but  rarely  made  use  of.  One  objection  to  it  is  that, 
owing  to  the  proximity  of  the  stnall  intestines,  the  intescinal  contents 
are  likely  to  be  more  liquid,  and  thus  to  cause  more  trouble  afterwards. 
It  may  be  resoited  to  under  such  conditions  as  the  following  : 

L  When,  in  chronic  obstruction  of  the  large  intestine,  the  site  of  the 
mischief  is  uncertain  and  the  ctecuni  is  much  distended.  Here,  owing  to 
the  tendency  of  the  cxecnm  to  slough  from  over-distension,  a  surgeon 
would  be  quite  justified  in  cutting  down  upon  the  csecura  instead  of 
resorting  to  right  hiiulmr  colotomy,  if  he  felt  sure  of  being  able  to 
prevent  contaminatioTi  of  the  peritona^al  cavity  from  the  escaping  ffiBces* 

2,  When,  during  the  performance  of  a  right  lumbar  colotomy,  finding 
the  colon  is  impos*sibli\ 

In  the  above  instances  the  caKrum  ^\'Ould  be  reaehe<l  by  an  incision 
made  over  it.  And,  personally,  when  the  surgeiui  has  been  exploring 
the  Bit^  of  an  obstruction  through  the  linea  alba  atul  determines  to 
open  the  ceecum,  I  think  it  would  be  wise  to  do  this  through  a  second 

♦  Mr,  C  Heath's  remarks  on  ihiii  or  a  similar  case  (^lirit,  Mrd,  Journ.,  voL  i,  1892, 

ji.   1243)  are  worth  the  attention  of  anyone   inelined   to  think  lightl^-^  of    i*ueh  an 

nt  because  the  patient  recovered.      "  Of  eoursc  wc  bear  of  orte  cane  that  did 

er.  but  we  do  not  hear  nf  thr  ninety*and-iiine  eases  which  did  not."    Th«;  remarks 

which  follow  on  the  value  of  Ktiiti!*ticH  arc  too  bitter  for  me  lo  insert  them  here,  but 

tbcy  contain  a  very  large  germ  of  iruth. 
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incision   in   the  right  iliac  region,  as  I  consider  it  risky  to  anchor 
intestine  in  the  middle  line. 

Sir  F.  Treves  (Lancet,  vol.  ii.  1887,  p.  853)  published  a  very  successful 
case,  in  which  exploration  in  the  middle  line  detected  a  stricture  at  the 
termination  of  the  descending  colon.  As  the  caecum  was  enormously 
distended,  its  peritonasal  coat  having  given  way  at  several  spots,  he 
brought  the  caecum  into  the  wound  in  the  linea  alba,  bringing  all  the 
most  damaged  part  out  of  the  wound,  which  was  united  round  it. 
A  puncture  of  the  caecum  through  one  of  the  rents  allowed  an  immense 
amount  of  gas  to  escape.  Fortunately  no  faeces  were  seen.  The  hole 
in  the  bowel  was  clamped,  and  the  wound  dressed  with  iodoform. 
When  the  bowel  was  opened  on  the  fifth  day  a  large  quantity  of  faecal 
matter  escaped.     Six  months  later  the  patient  was  in  excellent  health. 

On  the  other  hand,  the  case  of  Mr.  Cripps,  which  I  quoted  at  p.  ill, 
shows  how  very  small  a  space  between  anchored  bowel  and  the  parietes 
may  be  sufficient  to  bring  about  a  fatal  strangulation. 

Operation. 

This  differs  so  slightly  from  a  left-sided  iliac  colotomy  that  very  little 
more  need  be  said. 

The  incision  should  be  about  three  inches  long  over  the  distended 
intestine,  or  parallel  ^\ith  the  outer  part  of  Poupart's  ligament  and 
the  iliac  crest.  There  may  be  no  meso-caecum ;  in  such  a  case  the 
surgeon  may  experience  considerable  difficulty  in  getting  the  caecum 
satisfactorily  into  the  wound. 


MAKING   AN    ABTIFICIAL    ANUS    IN    THE    TBANSVEBSE 

COLON. 

This  is  the  most  rarely  performed  of  all  the  colotomies.  Mr.  H. 
Allingham  gives  three  cases  in  his  book  on  Colotomy,  p.  170— one 
of  his  own,  and  two  performed  at  St.  George's  Hospital. 

In  one,  chronic  obstruction  was  present,  and  a  median  incision  showed  a  growth 
in  the  descending  colon.  The  lower  part  of  the  exploring  incision  haying  been 
closed,  in  the  upper  two  inches  the  parietal  peritonaeum  was  stitched  to  the  skin ; 
the  transverse  colon  was  brought  out  here  and  stitched  in  the  usual  way.  The 
bowel  was  opened  the  next  daj.  In  another  case,  opening  the  transverse  colon  was 
preferred  to  lumbar  colotomj,  on  account  of  the  difficulty  of  making  a  satisfactory 
spur  in  the  latter  position. 


CHAPTER  IV. 
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Indications. — The  following  are  the  principal  conditions  which 
demand  this  operation  ; — 

i.  Pyonephrosis  and  Abscess  of  the  Kidney. — When  due  to  tuber- 
cnloTis  disease,  and  the  turn  our  is  larg;e,  or  tiie  patient  is  not  in  a 
condition  to  stand  primary  nephrectomy,  nephrotomy  should  be  per- 
formed as  a  pi-eliminary  measure  ;  when,  however^  there  is  evidence 
d  disease  of  the  opposite  kidney  or  of  other  viscera,  nephrotomy 
alone  is  available.  The  results,  however,  when  a  secondary  nephrec- 
tomy cannot  be  performed  are,  as  might  be  expected,  extremely 
uiigatisfaetory.  Otto  Kanisay,  of  Baltimore  (Annah  of  Surgerif,  voL  ii. 
1900,  p,  461  et  se'f)^  gives  the  results  of  fifty-five  cases.  Of  these, 
four  at  the  most,  and  probably  two  only,  can  be  considered  as  cured. 

When  the  abscess  is  due  to  calculi,  these  will  be  removed  and  the 
ciTity  drained,  except  in  special  cases  where  nephrectomy  is  indicated 
iridi  infra,  p.  1 30). 

hi  a  few  rare  instances  pyonephrosis  may  be  due  to  a  stricture  of 
the  ureter.  An  example  of  this  condition  is  referred  to  below  under 
the  Surgerj^  of  the  Ureter  {vide  p.  170). 

ii.  Hydronephrosis. — If  the  kidney  has  been  entirely  destroyed, 
and  the  size  of  the  tumour  prevents  removal,  incision  and  drainage 
A<mld  be  employed  eitlier  as  a  method  of  cure  or  as  a  preliminar}- 
to  a  iecondary  nephrectomy, 

iii.  As  an  exploratory  operation  for  tiiagnostic  purposes  for  certain 
ofcecure  renal  sjTnptoms,  Some  of  the  conditions  that  have  been 
foQud  are  mentioned  below  under  Nephro-lithotoniy  (inds  p.  118);  in 
others  a  calculus  will  be  found.     In  others  again,  particularly  'vvhere 

1^^  only  symptom  is  hfematuria,  the  exploration  may  have  a  negative 
roaolt. 
flurry  Fenwick  (Brit  Med.    Journ.,  vol.  i.    1900,  p.  248),  however, 
records  two  striking  cases  of  operation    for  unilateral    paiidess  renal 
h«maturia. 
In  the    first   case,   a    young    lady,    aged    18.    had    suffered    from 
attacks  of  hsematuria  for  five  years,  causing  marked  anaemia.     With 
the  cystoscope   the    blood  was  seen    to    come    from    the    left    ureter. 
At  the  operation  the  left  kidney  was  brought  out  on  to  the  loin,  the 
VOL,  II,                                                                                                               8 
m   »> 


I 


114  OPERATIONS  ON  THE  ABDOMEN. 

pelvis  incised  and  illuminated  with  electric  light.  It  was  then  seen 
that  one  of  the  renal  papill»  was  of  a  bright  red  colour,  and  appeared 
to  be  villous  on  the  surface.  The  papilla  and  half  the  pyramid  were 
removed  with  a  Volkmann's  spoon.  No  haematuria  has  occurred  since 
the  operation. 

In  the  second  case  there  had  been  alarming  haematuria  for  a  fort- 
night, producing  profound  ansemia.  The  blood  was  seen  to  come 
from  the  left  ureter.  The  operation  was  similar  to  that  performed  in 
the  first  case,  as  was  also  the  condition  found.  This  case  was  like- 
wise completely  cured. 

iv.  Anuria. — This  will  be  dealt  \rith  later  {vide  p.  137). 

Operation. — As  this  is  identical  with  the  first  stages  of  a  nephro- 
lithotomy the  reader  is  referred  to  the  description  of  that  operation 
(t*ide  p.  123). 

NEFHBO-IilTHOTOMY. 

The  following  are  the  chief  symptoms  and  oonditions  justifying 
nephro-lithotomy : — 

I.  Continued  Hceniaturia,  or  Passatje  of  Bhod  and  Pus. — I  may  at 
once  be  criticised  for  putting  this  first;  and,  indeed,  it  is  somewhat 
difficult  to  decide  which  symptom  of  renal  calculus  is  clinically 
the  most  important.*  On  the  whole,  I  am  inclined  to  agree  with 
an  old  friend,  G.  A.  Wright,  of  Manchester  (Med.  Chron.,  March 
1887,  p.  463),  who  considei^s  **  renal  heematuria  as  the  only  single 
symptom  of  anything  like  cardinal  importance,"  if  without  evidence 
of  nephritis. 

A  few  words  as  to  the  character  of  the  hsamaturia  of  renal  calculus 
and  the  fallacies  which  must  be  borne  in  mind.  It  is  a  haamaturia 
of  long  standing,  oft)en  repeated,  frequently  increased  by  exercise  or 
jolting,  rai'ely  profuse,  and  never  producing  an»mia,  as  in  growth 
of  the  kidney.  Always  intimately  mixed  ^rith  the  urine,  the  tint 
varies  from  a  bright  or  deep  i-ed  (which  I  tliink  are  rare)  to  a  smoky 
or  porter-like  colour. 

Fallacies :  (a)  Hematuria  may  be  absent  from  first  to  last.  This, 
an  undoubted  fact,  is  one  very  difficult  of  explanation.  It  was  the 
case  with  the  smaller  calculus  (Fig.  40).  And  this  is  the  more 
extraordinary  as  the  stone  is  covered  with  minute  crystalline  spicules, 
a  condition  which  would  have  appeared  certain  to  lead  to  oozing 
fix)m  the  inflamed  mucous  membrane  of  the  pelvis  in  which  the 
stone  lay.  The  only  explanation  that  I  can  give  is  that  at  the 
operation  I  found  the  abdominal  muscles  extremely  rigid ;  even  when 
the  patient  was  fully  ansBsthetised,  they  gave  the  impression  to  the 
scalpel  of  cutting  through  tissues  frozen  by  ether.  Now,  if  it  is  fair 
to  suppose  that  on  the  other  side  of  the  kidney  the  quadratus  and 
psoas  were  as  firmly  contracted,  the  kidney  and  the  stone  in  its 
pelvis  may  have  been  so  firmly  held  that  no  irritation  by  the  calculus 
could  take  place,  and  thus  no  h»maturia.  (h)  Another  fallacy  is  that 
the  hematuria  of  calculus  may  be  only  temporarj'-,  present  for  a  while 

*  BeiDg  convinoed  of  the  frequency  of  errors  of  diagnosis  in  renal  calculus,  I  have 
dealt  with  these  fully.  I  may  also  refer  my  readers  to  my  paper,  Brit.  Med,  Jonni.^ 
1890,  ToL  i  p.  1x7. 
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lind  tlieu  ceasing  altogether.  This  occurs,  thuugli  rarely,  when  a  small 
renal  calculus  becomes  encysted,  (c)  The  value  of  hieniaturia,  though 
only  occasional,  is  shown  by  a  case  of  Dr.  Thven  Uees\  to  which 
Mr.  Morris  has  drawn  attention. 

Xt  WM  that  of  A  yoititg  lady  with  lambar  paiiu  and  fr«queut  micturition,  which 
ircpc  both  put  down  to  the  hysteria  that  was  markedly  prujicnt*  After  a  while, 
b«Miiatttria  was  found  to  be  present  on  several  oectt^ious,  and  eveutually,  altur 
4«ath,  a  mulberry  calculus  was  found  in  one  kidney. 

Other  fallacies?  are  presented  by  the  host  of  kidney  conditions 
which  may  give  rise  to  iMeniaturia  — namely,  (i)  the  passage  of  uric 
acid  crystals ;  (2)  tubercular  kidney ;  (3)  granular  kidney  ;  (4)  growths  ; 
(5)  incivased  intra-renal  pressui^,  &c.     To  these  I  shall  refer  later. 

2.  Pain  and  Tendejiiess,  Ltimhftr  atul  eketrhet'e. — (a)  FiXED  Lumbar 

Pain. — Characters:    Generally  dull,  jj^nawing.  priekiug,  or  aching,  in- 

cresBed  usually  by  exercise,  twisting  from  side  to  side,  or  Hexing  the 

body.*     Sometimes  it  is  relieved   by  pressure  of  the  liandj  leading  to 

thickening  and  vascularity  of  the  parts  when  they  are  incised  at  the 

ration.     (/>)   Uadiating  Pain,  for   example,   in  the    testis,  t   region 

tlie  small  sciatic  nerve,  calf,   foot,  or   in   the    intestine  simtilating 

colic.       It  is  easy  to  see   how  readily  the  pain  of  a    renal    calculus, 

if  limited  to  distant  parts,  and  if  occurring  without  liEomaturia,  may 

mislead.     Another  point  mth  regard  to  the  pain  of  renal  calculus  is 

the  frequency  of  nocturnal  exacerbations.     The  explanation  of  this  is 

doubtful,  whether,  as  Mr.  Morris  has  suggested,  from  the  passage  of 

,|bttis  in  the  colon,  at  this  time  over  a  stone  in  the  pelvis,  or,  as  I 

'Venture  to  think  more   probable,  as  accounting  for  stone   whether  in 

the  pelvis  or  in  one  of  the  calyces,  to  the  concetitration  of  the  uiine, 

and   consequent  deposit  of  crystals,   which   takes   place   at   night,  is 

unsettled.     The  fact,  however,  is  undnuhted* 

In  the  case  of  a  patleitt,  aged  53.  who  had  suffered  fmui  symptonii)  of  renal  cakuluB 
frtr  thirty  years,  and  from  whose  left  ktdiiey  I  remuved  the  huge  caleulun  (Fig,  40), 
i4lie  pain  at  night  was  often  so  severe  as  ro  drive  him  from  hi'*  Ijed  into  his  garden 
m  the  atreeta  of  the  town  in  which  he  Hvetl. 

(c)  Renal  Colic. — Very  acute  in  charactt^'r,  radiating  from  the  loin, 
usually  downwards,  and  accompanied  often  by  rigors,  nausea,  vomiting, 
and  profuse  perspiration.  The  attacks  are  usually  recurrent,  and 
vary  greatly  in  severity. 

On  the  other  hand,  pain  is,  much  more  rarely,  absent. 

With  regard  to  ieiulemess,  Mr.  Jordan  Lloyd  {Praci,,  vol.  xxxix. 
p.  178),  in  a  paper  to  wliich  I  shall  have  again  to  refer,  wntes 
rims:   *'I    attach    great   importance   to   the    evidence    to   be    obtained 

•  Ab  in  going  upstairs ;  probably  from  the  pressure  on  the  kidney  by  the  ooutract- 
itig  peoafl.  But  the  relation  of  the  pnin  to  mox-enicnt,  and  the  kind  of  movement 
which  most  induces  pain,  vary  ijrearly.  Thii-s  Mr.  Butliu'a  patient  is  «aid  to  have 
tafEered  greatest  pain  when  driving,  leawt  when  riding.  Prolonged  walking  aeoms 
the  mo6t  frequent  cause. 

f  In  a  case  of  Mr.  Butlin*s  QClin,  Soc,  Tran*,^  vnL  xv.  p.  113)  the  patient  songht 
relief  from  severe  neuralgia  of  the  right  tcatis,  which  was  generally  retracted  and 
extremely  tender.  I^ater  on  it  was  noticed  that  these  neuralgic  attacks  were 
aMOCiatctl  with  nomc  lumbar  pain  and  tendeniesB.  Complete  recovery  foUowed  after 
the  remoral  of  a  small,  prickly,  calciam-oxalate  calculus  from  the  pelvis  of  the 
light  kidney.  ' 
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by  immediate  percussion  over  the  suspected  organ,  a  method  of 
investigation  which  has  not  received  that  amount  of  attention  to 
which  it  is  entitled.  It  is  best  practised  from  the  loin,  just  beneath 
the  space  between  the  tips  of  the  last  two  ribs,  and  should  be 
made  in  a  direction  upwards,  fom-ards,  and  slightly  inwards.  It  is 
best  for  the  patient  to  stand  upright  before  you.  The  blow  should 
be  sharp  and  decisive,  and  of  force  sufficient  to  affect  a  structure 
situated  several  inches  below  the  surface.  It  may  also  be  practised 
from  the  front,  at  a  point  midway  between  the  umbilicus  and  ninth 
rib.  When  a  calculus  is  present,  the  patient  will  complain  of  sharp, 
stabbing  pain  at  the  moment  of  percussion.  Other  conditions  doubt- 
less give  rise  to  percussion  pain,  but  not  of  the  characteristic  stabbing 
of  calculus." 

I  have  tried  the  percussion  test  of  Mr.  Lloyd  in  many  of  the 
cases  which  have  come  under  my  hands  for  nephro-lithotomy  (table, 
p.  138)  since  his  paper  was  published.  In  three  the  tenderness  was 
increased,  but  in  one  only  was  there  any  *•  characteristic  stabbing." 
In  this,  where  a  small  and  very  spiculated  oxalate  of  lime  calculus 
occupied  the  top  of  the  left  ureter,  the  patient  at  once  said,  "You 
stab  me  there."  This  patient.  No.  5  in  the  table,  was  thin  and 
spare.  Tenderness  more  or  less  marked  will,  however,  be  usually 
elicited  by  making  firm  pressure  upon  the  kidney  between  the  two 
hands,  one  placed  in  front  and  one  behind  the  kidney. 

3.  PoinU  in  the  Prevums  JUsiorti, — Space  will  only  allow  of  my 
noticing  a  few  of  those  given  above,  namely,  lithiasis  and  oxaluria, 
history  of  previous  passage  of  a  stone,  history  of  previous  colic. 

The  history  of  long-standing  lithiasis  and  oxaluria  is  of  obvious 
importance,  from  the  fact  that  tlie  habitual  passage  of  crystals  or 
gravel  and  the  formation  of  a  calculus  lie  not  far  apart.  But  there 
is  another  point  which  has  not,  I  think,  received  sufficient  attention, 
and  that  is,  that  in  patients  who  have  habitually,  for  many  yeai-s, 
passed  uric  acid  and  oxalate  of  lime,  there  is  a  most  serious  risk 
that  the  minute  anatomy  of  their  kidneys  will  have  become  seriously 
damaged  by  the  constant  presence  of  the  above  crystals.  We  should 
all  be  agreed  as  to  the  damaging  effect  of  multiple  calculi  on  the 
secreting  tissue  of  the  kidney.  1  would  suggest  that  in  the  future 
the  results  on  the  kidney  of  the  daily  passage  of  crystals  of  uric 
acid  and  lime  oxalate  must  receive  sufficient  attention  before  patients 
at  all  advanced  in  life  are  submitted  to  nephro-lithotomy.  Further- 
more, it  is  obvious  that  long-continued  lithiasis  and  oxaluria  will 
very  likely  have  led  to  the  formation  of  bilateral  stones. 

Under  the  heading  of  Renal  Colic,  I  would  point  out  that  the 
vomiting  and  nausea  which  are  thought  to  be  characteristic  of  the 
agony  of  a  descending  calculus  may  also  be  caused  by  a  stone  which 
is  distending  the  renal  pelvis,  but  has  not  yet  begun  to  make  its 
way  down. 

4.  Frequency  of  Micturition. — The  co-existence  of  irritability  of  the 
bladder  with  renal  calculus  is  well  known,  and  may  be  explained  either 
by  nerve  disturbance,  or  by  the  blood  and  pus,  or  the  over-acid  urine 
which  often  accompanies  stone  in  the  kidney. 

A  point  with  regard  to  bladder  irritability  is  that  it  may  be  of  value 
in   making  that  most  difficult  diagnosis  between  a   calculous   and   a 
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kidney.  ThoSt  if  a  patient  witJi  ha^niatoria,  lumbar  paiii^ 
Ac.,  has  irritability  of  the  bladder  which  is  not  relieved  by  rest  in  bed, 
but  which  continues  by  night  as  well  as  by  day*  it  is  prr>bable  tlmt  this 
i&  due  not  to  trouble  in  the  kidney  alone,  but  to  CL»-exi sting  ulceration 
of  the  bladder,  and  this  will  probably  be  confirmed  by  examinati(»n 
of  the  prostate  and  vesiciilae  seminales  in  the  male,  and  by  digital 
exploration  of  the  bladder  in  the  female. 

5.  *Skia-(irftphic  Evuhnce. — So  many  obscure  cases  of  renal  and 
ureteral  calculi  liave  now  been  made  clear  by  means  of  radii>gra]>hy 
that,  wherever  the  means  are  at  hand,  cases  that  are  at  all  doubtful 
should  be  submitted  to  this  te^t.  If  a  distinct  shadow  is  seen  in  the 
skiagram  of  the  affected  side,  it  may  be  taken  to  be  indicative  of  the 
presence  of  a  calculus.  On  the  other  hand,  the  absence  of  a  shadow 
cannot  be  said*  in  the  present  state  of  our  knowledge^  to  prove  the 
absence  of  a  calculus. 

6.  Failure  of  Frm^wus  Treatment  h  ifire  IMief,-—!  can  only  touch  on 
one  point  here — i.e.,  the  question  of  the  advisability  of  trying  to  exert 
any  solvent  action  on  a  calculus  in  tlie  kidney.  Whilst,  for  myself,  L 
attach  the  greatest  importance  to  the  use  of  large  quantities  of  water,  it 
is  rather  because  this,  by  washing  out  tht^  kidneys,  removes  collections 
of  cr>*&tals,  and  gets  the  patient  into  a  l>etter  state  for  operation,  tlian 
because  I  believe  in  its  possessing  any  actively  solvent  action  upon  the 
calculus.  I  do  not  forget  that  8ir  W.  Rolrerts  has  proved  by  exi>eri- 
ments  on  calculi,  both  those  without  the  body  and  those  in  the  bladder, 
that  urine  rendered  alkaline  by  iixatl  alkali  haj^  a  distinctly  solvent 
action. 

Dr,  Bftlfc  has  reported  iPath,  Sot*,  Tritm.,  vol.  xxxiii.  p.  206)  a  case  of  a  pftttent, 
a^ed  37,  who,  after  saffcriiig  from  uric  acid  gravel  for  some  years,  had  a  violent  attaek 
of  renal  colic*  with  profuau  liiematuria,  tio  cuIciiIuh  or  gravel  being  diiicharged. 
Alkaline  treatment  was  at  once  resorted  to,  and  for  a  time  afforded  relief,  but  the 
patlftnt  could  liot  be  perstiaded  to  continue  it  systematically.  He  was  then  orderetl  to 
diitik  copiously  of  soft  water—filtered  rain-water.  Two  yuors  later  he  began  to  pass 
grit  •nd  scales  of  calculous  matter  with  his  urine ;  and  ahortly  af terwards^  after  a 
wBTexe  atiock  of  colic,  he  pasned  the  shell  of  what  had  evidently  been  a  solid  calculus.* 

But  it  must  be  remembered  that,  as  m)-  late  collefi^e  Di\  Hilton 
Fagge  pointed  out  (Medicine,  vol.  li.  pp.  373,  383),  isneli  Bolvent  treot- 
ment  is  only  worth  trying  in  the  case  of  uric  acid  calculi.  He  at  the 
same  time  showed  that  the  greater  relative  frequency  of  lime  oxalate 
calculi  over  those  of  uric  acid,  especially  in  patients  after  early  adult 
life,    is    nmrh    more    marked    than    is    generally   bflieved.      Moreover, 


♦  Dr.  Bftlfe  (^DUeaseit  af  the  Kidnrys,  p,  525)  points  out  that  the  solvent  action  of 
distilled  water  is  due  to  several  influences.  In  the  fir«t  place,  by  causing  a  low  8p<5cifio 
grarfiy  of  the  orine,  it  induces  disintcgratiofi,  since  Kaincy  has  shown,  experimentally, 
that  bodies  pLaced  in  solutioiiB  of  different  dtinsity  to  tlioge  in  which  they  were  formed 
utidc^rgo  molecular  disintegration.  Again,  chemical  analysis  has  shown  that  those 
c&lculi  that  undergo  spontaneous  disintegration  are  always  poor  in  inorganic  con- 
Btttueuts:  the  use  of  soft  water  diminishes  the  supply  of  tht'se,  even  if  it  does  not 
aetttally  act  as  a  solTeut  on  those  forming  the  outer  crust  of  th<^  calculus^  and  so 
tiiere^ases  the  tendency  to  disintegration-  Lastly,  soft  water  probably  diniiniabes  the 
catarrh  of  the  uriiniry  passageSf  and  by  diniini«i<}nng  the  i^wellitig  of  the  mucous  mem- 
brane allows  a  small  stone  to  pass  which  wna  before  obtitruoted. 
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OPEKATroNS  ON  THE  ABDOMEN. 


as  Morris  {JJunierkm  Lef^iures.  1898)  points  ont>  it  cannot  be  too" 
strongly  urged  that,  in  tlie  presence  of  definite  symptoms  of  c^ilctilus, 
any  prolonged  course  of  palliative  treatment  is  to  be  deprecated,  for 
during  tJifs  time  the  stone  may  be  steadily  but  slowly  destroying  the 
kidney,  and  so  valuable  time  will  be  lost. 

7.  CahnlonA  Amm^^* — Exploration  of  the  kidney  in  this  extreme 
condition  is  urgently  called  for,  altliough  in  a  few  cases  recovery  has 
taken  place  witliont  operatinn.  Morris  (lor.  siqtra  cit.)  gives  two  collec- 
tions of  cases,  those  operated  on  and  those  not  operated  on.  Of  forty- 
eight  cases  not  operat^l  on,  ten,  or  20*8  per  cent.,  recovered ;  of  forty- 
nine  cases  ojierated  on,  twenti^^'five,  or  5 1  per  cent.,  recovered.  These 
figures  speak  for  themselves. 

The  most  important  and  difficult  point  to  decide  is  the  question  as  to 
which  kidney  should  be  explore*!.  If  it  can  be  detemiined  which  kidney 
has  become  the  more  i-ecently  atfected,  this  should  be  chosen  for  o|i»eration, 
l>ecause  this  kidney  will  l>e  the  one  that  is  least  destroyed  by  disease. 
Apart  from  history,  abdominal  pain,  rigidity;  and  tenderness  may  help  to 
clear  up  this  point.     This  subject  is  again  referred  to  later,  p.  137. 

Conditions  which  may  simulate  Henal  Calculus. — Befoi'e  deciding 
to  ope  rat*'  on  a  given  case,  it  nuist  be  borne  in  mind,  in  addition  to  what 
has  been  ah*endy  said,  that  many  other  diseases  may  give  rise  to  the 
same   s^'Uiptoms  as  renal  calculus. 

So  closely  du  some  of  these  conditions  simnlate  i-enal  calculus  that  a 
correct  diagnosis  can  only  be  arrived  at  by  means  of  an  explomtoiy 
operation.  Morris  (he.  nifyra  cit.)  gives  a  list  of  nu  less  than  forty-four 
cases  occurring  in  his  own  practice  in  which  the  kidney  Avas  explored  for 
stonCj  and  no  stone  found.  In  a  few  of  the  cases  a  calculus  was  passe^l 
soon  afterwards,  so  may  have  been  lodged  in  the  ureter  at  the  time  of 
the  operation.  In  tlie  majority  of  the  cases,  however,  some  other  morbid 
cotulition  of  the  kidney  or  vnvter  was  found  and  remedied.  80  that, 
although  no  stone  was  ftmnd  as  the  result  of  these  operations,  no  harm 
was  done  in  any  (for  none  were  fatal),  and  good  was  done  in  the 
oiajority.  ilorris  says :  '^  It  is  certain  that  the  diagnosis  ot  calculus, 
though  incorrect,  was  advantageous  to  the  patients,  for  the  very  reason 
that  it  led  to  tlie  exploratiuii,  and  in  this  way  to  the  discovery  of  the 
true  cause  of  the  dit^ease." 

These  conditions  simulating  calculus  must  now  be  severally  con- 
sidered. They  may  be  usefully  divided  into  two  groups — affections  of 
the  kidney  and  ureter,  and  diseaset^  of  other  organ?. 

A.  Affections  of  the  kidney  and  ureter  which  amiulate  renal 
calculus. 

I-  Lithiasis. — 1  have  already  alluded  to  this  condition  as  one  which 
simulates  renal  calculus  by  the  htematnria  which  crt^stals  of  uric  acid 
may  cause.  Lumbal'  and  testicular  pains  are  also  points  which  meiv 
lithiasis  shares  with  renal  calculus.  The  diagnosis  will  not  be  difficult 
by  watching  the  result  {»f  treatment,  which  uidy  gives  relief  in  the  one, 
but  clears  up  the  other.     Exercise,  again,  is  a  test. 

2.  Tubercukir  Kidtieif. — ^Jjumbar  pain  and  tenderness,  frequent  mic- 
turition, ha^matnria,  are  all  common  to  tubercular  kidney  and  renal 
calculus.  The  chief  aids  in  the  diagnosis  appear  to  me  to  be  :  (a)  the 
jjyuria;  (h)  careful  examination  of  the  urine;  (c)  early  pyrexia;  ((i)  e^rly 
exploration  of  the  kitlney. 
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^)  Pyuria. — ^ThiB  is  usually  present  early  in  the  case  with  a  pix>- 
portiouate  amount  of  albumen,  without  much  liEematuria,  the  blood 
oftien  occurring  only  as  a  thin  layer  o%^er  the  pus  at  the  bottom  of  the 
urine-glass,  or  as  sniaM,  thready  clots.  With  all  the  pus  the  urine  is 
strongly  acid  at  first,  then  more  feebly  so,  but  often  remains  slightly 
acid  to  the  last*  (h)  Carefu!  examinations  of  the  urine. — -The  sediment 
coutAins  caseous  matter »  and  sometimes  (Wtrw  of  connective  tissue  can 
be  made  out,  a  point  of  much  importance.  Finally,  there  is  the  bacillus 
tuberculosis.  While  I  am  well  aware  of  the  frequent  want  of  success* 
in  demonstrating  the  presence  of  the  bacillus  in  urine  as  in  bone,  I  may 
Id  that  it  was  found  in  six  out  of  the  thirteen  cases  in  which  I  have 
been  asked  to  explore  tnbercular  kidneys.*  (r)  Pyrexia. — I  do  not  here 
speak  of  the  he^rtic  which  accompanies  the  advanced  stage,  but  of  the 
pyrexia  which  may  be  an  important  factor  in  the  diagnosis  much  earlier 
in  the  case.  Often  intermittent  at  lirst,  and  liable  to  be  overlooked  in 
the  anorexia,  nausea,  and  debility  which  accompany  it,  later  on,  and  too 
late,  it  becomes  only  too  evident  and  confirmed,  (d)  Early  exploration 
of  the  kidney* — ilorris  mentions  three  cases  in  which  tuberculous  foci 
found  in  the  kidney  and  excised.  In  one  case  three  separate 
'  wedge®  of  kidney  substance  were  removed,  and  the  resulting  gaps  in 
the  kidney  closed  by  sutures.     This  matter  is  referred  to  later,  p.  158, 

3.  Uydrmiephrosrh    due    to    stricture    of   the    ureter,    or    a   valvular 
olistniction  at  the  commencement  of  the  ureter.     Several  remarkable 

of  this  nature  have  been  described,  notably  those  of  Morris  and 
renger.  These  will  be  refenetl  to  later,  p.  169.  Mr.  Bruce  Clarke  has 
alno  published  {Lwiuei,  vol.  ii.  1891,  p.  984)  two  cases  of  this  kind  in 
which  the  cause  was  not  found.  The  first  was  perhaps  an  early  stage 
of  hydronephrosis,  and  the  pain  a  very  prominent  feature,  dull  and 
aching,  w*ith  severer  attacks  ;  but,  as  it  was  found  at  the  operation  that 
■*  the  kidney  pelvis  was  very  slightly  dilated,''  the  case  is  not  decisive. 
The  second  is  more  convincing.  The  kidney  here  was  dilated  and  a 
mere  shell,  no  cause  being  found.  There  was  a  definite  histoiy  of 
several  attacks  of  renal  colic,  and  Mr.  Bruce  Clarke  thought  that  these 
had  probably  been  caused  by  kinking  of  the  ureter. 

4.  Slifjhi  Fyerdi9,  not  Tuhercular. — This  condition  may,  by  hBematuria, 
>us  in  the  urine,  lumbar  and  testicular  pain,  einmlate  renal  c^ilculus 

Fclosely.  It  may  follow  a  gonorrhoea,  perhaps  a  previous  stone,  or  occur 
in  women  after  pregnancy ;  perhaps,  as  Dr.  M.  Duncan  thinks,  from 
some  parametiitis  extending  up  the  psoas  to  the  peri-renal  fat  and 
kidney. 


•  I  may  point  out  here  that  bacteriology  will  help  the  surgeon  id  dilficolt  c&sGtL, 
My  colleague,  Dr.  Waahboume,  has  thus  cleared  up  two  obscure  cases  for  mc.  Oik*. 
a  dt;licatc  woman  of  32,  with  a  tubercular  history,  was  sent  to  mo  by  Dr*  Forty, 
of  Wotton*  in  Glouccfi  to  rehire,  with  nbHtiimtt*  ryHtitis  and  irritable  bladder.  The 
eiuloscope  and  digital  exploration  showctl  swollen  and  hyptjr-vascular  mucous  mem- 
brane, but  detected  no  ulceration,  Wiping  over  the  mucous  membrane  with  a  solution 
of  silver  nitrate  (gr.  xl. — ^Jj)  was  folluued  by  very  great  relief  lasting  over  two  months 
on  two  occasiona.  At  my  request  Dr,  Washboiirne  injected  some  of  the  pus  containing 
urine  (in  which  bo  bacilli  eould  be  fonml)  under  the  skin  of  a  guinea-pig.  No  result 
apparently  followed,  but,  when  the  animal  had  been  killed,  imr  of  the  nearest  chain  of 
glands  was  enlarged  and  caseat in g.  A  few  undoubted  bacilli  tuberculosis  were  found 
itf  it.    This  and  the  other  case  will  be  fuunU  in  the  (Jm^*m  Uiwp*  ii*^*i  1890. 
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5.  Movable  Kidneif,  especially  if  associated  with  neuralgia,  pyelitis?,  or 
if  recurring  with  some  of  the  retlex  causes  of  nephralgia  to  be  mentioned 
below.  The  following  case  under  Mr,  Watson  Cheyne  (Brit,  MerL 
,loum.,  vol,  i.  1899,  p.  17),  in  which  there  was  severe  haDmaturia, 
caused  probably  by  congestion  due  to  kinking  of  the  renal  vessels,  is 
worthy  of  iiute  in  this  connection. 

A  woman,  aged  40,  bad  a  fall,  hurting  her  back»  in  18S5.  This  caused  great  paia 
and  hasmatiiria,  the  urine  being  bright  red  in  colour.  This  continued  for  five  weeks, 
during  which  time  tlie  patient  waa  confined  to  K^d.  and  then  ceased.  There  was  no 
further  hsematuria  for  ten  jears*  although  pain  was  present  during  mo»t  of  the  time. 
Severe  bsemaiiiria  then  occnrreil  again,  and  again  stopped  after  a  time  In  June  i89>7t 
tievore  bjeniaturia  and  pain  came  on  again,  and  continued  till  November,  when  the 
operation  \va»  performed.  No  stone  was  present,  but  the  kidney  was  found  to 
1h'  freely  movable.  The  kidney  was  flxed^  with  the  result  that  h«inatiiria  ceased 
ininiedifttely  and  did  not  reenr. 

6.  Ureteritis, — ^The  followiuf^  is  a  veiy  striking  instance  of  this  rare 
disease,  described  by  Israel  {BerL  KJin,  WocL,  xxvii.,  1893)  : 

A  young  man.  aged  ^S^  had  for  eight  years  suffered  from  a  urinary  affection 
which  Isegaii  with  frequency  of  micturition.  8oon  acute  attacks  of  pain  in  the 
bladder  and  li'ft  renal  colic  of  extraordinary  severity  bpgan.  The  clinical  examination 
in  ♦corroboration  of  the  patient's  account  left  no  doubt  as  to  the  presence  of  renal 
calculus:  there  were  frequently  blood  and  mucus,  but  no  tubercle  bacilli,  ppe8<?ut  in  the 
arine;  there  was  also  teiHleniess  in  the  left  flank*  and  pain  was  eaused  by  pressure  on 
the  ureter  through  its  abiominal  eoiirse.  The  kidney  was  explored,  and  found  to  be 
small  iind  soft,  but  no  calculus  was  present.  The  wound  healed  rapidly,  hut  the 
symptoms  continued  as  bad  as  ever. 

Two  months  ami  a  wi»fk  later  the  kidney  was  again  cxplorcdt  and  then  it  was  dis- 
oovi^red  that  the  ureter  throughout  its  length  was  extraordinarily  harvl,  of  nearly  three 
times  its  normal  diameter,  and  proeented  at  intervals  enlargements  of  quite  carti- 
laginous consistence.  The  ureter  was  pt^rmeable  from  kidney  to  bladder^  but  at  three 
points  slight  obstructions  were  present,  due  to  folds  of  thinkened  raucous  mciubmnef 
the  result  of  ureteritis.    Nephrectomy  was  pcrformc*!.  and  resulted  in  a  complete  cure, 

7.  Aehhuf  Kidney, — Under  this  title  Dr.  M.  Duncan  has  described  a 
condition,  especially  conuiion  in  women,  which  may  simulate  renal 
calculus.  Its  chief  features  am  a  heavy,  wearying  pain,  deep  in  the 
side,  usually  accompanied  by  tenderness,  often  great;  the  pain  may  run 
in  the  course  of  the  great  sciatic  or  anterior  crural,  and  is  frequently 
accompani(;*d  by  irritability  of  the  bladder,  and  by  pain  in  the  course  of 
the  ureter.  The  ^lisease  is  liable  to  be  aggr^avated  by  exercise.  The 
chief  points  in  the  diagnosis  of  this  condition  are.  Dr.  Duncan  points 
out,  the  absence  of  blood  and  pus,  the  fact  that  the  *' aching"  often 
occurs  only  at  tlie  menstrual  jierinds  and  is  always  worse  then,  from  the 
intimate  connection  between  the  kidneys  and  the  generative  organs,  not 
only  developmental  but  pathological.  A  definite  nephralgia  is  also 
caused  sometimes  by  malaria,  as  pointed  out  by  Morris,  and  may  be 
relieved  hy  the  administration  of  ciuinine. 

8.  Intej'sfititd  ShHnidnij  Nephntu\---Thi&  condition  may  simulate 
nnial  calculus  both  by  hEematuria  and  pain. 

Dr.  S.  West  {Laneef^  1885,  toL  ii.  p.  104)  drew  attention  to  the  bjcmaturia  which 
maj  accompany  granular  kidnej,  and  published  three  cases,  aged  ai^  19,  and  24 ;  in  the 
first  the  haetnorrhagc  was  profuHC.  Mr,  Bowlby  {CHjl,  Sac.  7Van»,,  vol  xx,  p.  14)  also 
published  three  cases,  aged  73,  49,  and  64;   two  of  theae  died,  and  the  kidneys  were 
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fonud  niftrkedly  gmEiiiUr.  He  points  out  tin;  following  a»  distinguiHUiiig  this  conilitiou 
from  rciuki  calculus:  The  specific  gravity  of  tlie  uriuo,  after  the  blood  lift»  clciircd  up, 
only  1008  to  1015;  tortuoug  arteries,  canliac"  hypertrophy,  and  high  arterial  teiisiou; 
blttrredi  ill -defined  discs,  some  Tetiniti&  aiiil  rffusion  amongst  the  hlood-TCBBelfi,  The 
paper  concludes  with  the  following  wanjiyg:  ■' UnlujaM  it  bo  recoguiBed  that  blood  may 
eniAUAtc  from  a  kidney  which  is  almply  granular,  operations  raay  be  undertaken  for  the 
rumoval  of  rotial  calculus." 

With  regard  to  renal  pain  in  granular  kidney,  this  is  of  two  kinds. 
There  is  the  dull  aching  generally  found,  if  the  case  be  watched,  fo  be 
felt  acro^  both  loinB,  as  well  as  in  one  Bide.  Occasionally,  though 
this  is  i*arer,  the  pain  <x;curs  in  violent  paroxysms*  simulating  reual 
colic.  This  was  bo  in  the  case  to  which  I  have  alluded,  and  to  a  more 
marked  degree  in  one  brought  by  Mr.  Mansell  Moullin  before  the 
Clinical  Society  (Trmts.,  vol,  xxv.  p.  60).  If  now,  in  addition  t^  the 
haeniaturia  and  paroxysmal  pain,  there  l>e  nausea,  i^assage  of  uric  acid, 
and  frequent  micturition,  the  mistaken  diagnosis  of  calculus  may  easily 
be  made.  Where  granular  kidney  is  possible,  such  a  case  should  be 
carefully  watched,  and  if  the  specific  gra%nty  of  the  urine  never  rises 
above  1015,  the  question  of  operation  must  be  entertained  witli  the 
greatest  caution,  and  the  very  great  risks  most  clearly  put  before  the 
patient. 

Other  conditions  mentioned  b}'  Morris  as  having  been  found  in  some 

of  the  above-mentioned  forty*foiir  c^^ses  are— smal!  abscesses,  or  ^n\>- 

purating  cysts,  solid   renal  or  peri-renal  tumours,  tense  cysts,  blood 

extravasated  either  under  the  capsule  or  within  the  substance  of  the 

kidney,  dense  adhesions. 

B.  Diseases  of  other  organs  which  may  simnlata  renal  calculus. 

I-  Gtn^tric  ami   Duofiefitd    Uh'ei\ — ilorris   has  seen  a  case  uf  gastric 

ulcer  which  simulated  reual  ealculut-,  and  Ralfe  (Bfli.  Med.  Jount..  1 888, 

vol.  i.  p,  183)  gives  one  which  he  thinks  was  due  to  duodenal  ulcer. 

Thost  a  patient  had  many  Bymptoms  of  renal  colic,  and  three  attacks  of  paroxysmal 
p»in  accompanied  by  vomiting,  great  tcndeniCHii  in  the  right  renal  region,  urine  loaded 
^th  uric  acid,  but  no  pus  or  blooil.  The  patient,  who  was  losing  Jlesh,  recovered  with 
trcAtmeut  directed  to  duodenal  ulcer, 

2,  liitesiinal  Adhemoiis,^-A  case  is  given  by  Dr.  Tirard  (Lanmi,  vf>l.  i. 
1892,  p.  16).  Though  (as  the  kidney  was  only  punctured)  the  pi^es**nce 
of  a  calculus  cannot  be  excluded  in  this  case,  it  is  very  possible  that  the 
explanation  given  below  may  meet  otlier  nephralgias.  A  schoolboy, 
aged  12,  gave  a  histoiy  of  ha?maturia  with  severe  pain,  after  another 
%  had  jumped  suddenly  and  roughly  on  his  back.  TJiere  was  only 
4i«  one  attack  of  ha^maturia,  but  from  this  time  occurred  tVequent 
attacks  of  severe  pain,  wliich  seemed  to  return  with  any  sudden  jolting 
niovements,  a  railway  journey  or  a  ride  in  a  hanyom  often  proving 
wifficient  exciting  cause.  It  w\is  also  noticed  that  the  paiu  was  wfu^se 
^th  constipation  or  diarrhcea.  Although  no  certainty  was  felt  about 
the  presence  of  a  renal  caletdiis,  it  was  generally  thought  thai  the 
«.mptoms  might  be  due  to  this.  At  the  operation  no  stone  could  be 
found,  though  the  pehTS  and  the  substance  of  the  kidney  were  carefully 
^lored  with  a  needle.  A  firm  cicatrix  was,  however,  discovered,  cii*cling 
tbe  capsule  of  the  kidney  and  the  descending  colon,  and  this  was  so 
tough  and  so  extensive  that  it  was  thought  expedient  not  to  divide  it. 
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The  lad  recovered,  and  is  now  able  to  keep  fairly  free  from  pain  so  long" 
as  he  attends  closely  to  the  action  of  the  bowels. 

3.  Gall  Stones  retahied  in  the  Gall  Bladder  may  be  taken  for  right 
renal  calculus.  Dr.  Murchison  pointed  out  long  ago  that  they  not 
infrequently  coexist.  My  old  friend,  6.  A.  Wright,  of  Manchester, 
has  recorded  {Lancet,  1885,  vol.  i.  p.  563)  a  case  in  which  the  right 
kidney  was  explored  for  a  calculus  believed  to  be  in  the  ureter. 

Oil  exploring  this  tube  a  hard  spot  was  folt  near  the  brim  of  the  pelyis,  and  taken 
for  a  stone  in  the  ureter.  A  calculus  the  size  of  a  pigeon's  egg  was  removed  and  fonnd 
to  be  a  gall-stone.  Acute  peritonitis  carried  off  the  patient,  and  a  stone  was  found  to 
exist  in  the  pelvis  of  the  right  kidney,  with  its  apex  in  the  ureter. 

While  on  this  subject  of  nephralgias  due  to  conditions  of  viscera  near 
the  kidney,  I  may  refer  to  some  remarks  of  Mr.  Godlee  (JFW?f.,  vol. 
xxxix.  p.  246),  in  which  he  insists  that  repeated  attacks  of  intestinal 
colic,  especially  if  accompanied  by  nausea,  may  be  the  only  symptoms  of 
the  presence  of  either  a  renal  or  biliarj^  calculus,  and  that  this  fact 
should  lead  the  practitioner  to  investigate  the  state  of  the  kidney  and 
urine,  bearing  in  mind  the  possibility  of  the  symptoms  being  due  to 
renal  or  biliary  calculi. 

4.  Spinal  Disease, — The  gi'eat  difficulty  which  may  arise  in  diagno^ 
ing  between  certain  cases  of  spinal  caries  and  renal  calculus  is  not  yet 
sufficiently  recognised.  A  writer  already  quoted  from  (6.  A.  Wright, 
Med.  Chro'/i,,  No.  vi.  p.  642)  thus  alludes  to  this  matter : 

"  Where  a  local  patch  of  caries  of  a  vortobral  body  exists,  and  especially  where  deep 
suppuration  occurs  and  prosws  uj)on  the  kidnoy.  as  in  a  casc  of  my  own  and  one  or  two 
others  which  I  have  seen,  nearly  all  tho  syni])tonis  of  a  calculus  have  been  present. 
In  ray  own  case,  without  any  deformity  or  tcndornoss  of  the  spine,  there  was  unilateral 
rigidity,  testicular  pain,  intermission  of  symptoms,  inrreastnl  frequency  of  micturition, 
nausea  during  attacks,  and  oxaluria.  witli  local  pain  an<l  tenderness.  Subsequently  an 
aliscess  developed,  and  on  exploration  a  small  ])atch  of  caries  was  found,  and  the 
kidney  was  felt  exposed  in  the  anterior  wall  of  the  abscess  cavity.  Probably,  as  in 
floating  kidney,  obstruction  of  the  vessels  and  ureter  may  arise  and  cause  symptoms, 
so  that  pressure  of  the  spinal  abscess  may  tlistnrb  the  kidney,  and  quite  possibly  give 
rise  to  hsematuria.*' 

In  addition  to  the  alx)ve,  ilorris  alludes  to  having  kno\\'n  cases  of 
each  of  the  following  conditions  give  rise  to  symptoms  simulating  renal 
calculus : — malignant  and  t\iberculous  growths  in  the  intestines,  aortic^ 
or  coeliac  aneurj^sm  stretching  the  ureter  or  renal  vessels,  vesical  calculus, 
abscess  and  calculus  in  the  prostate,  growths  in  the  bladder,  ovaritis, 
and  tuberculous  disease  of  the  Fallopian  tube.  Finally,  I  must  mention 
the  following  exceptional  case  of  mulig^iant  disease  involving  the  last 
dorsal  rherve,  that  came  under  my  care  seventeen  years  ago : 

The  patient,  aged  44,  came  witli  liajmaturia,  wearing  pain,  tenderness  in  the  right 
loin  and  thigh,  and  oxaluria.  His  childhood  hail  been  passed  in  Norfolk,  and  as  a 
lad  he  had  been  cut  by  Mr.  Birkett  for  stone  in  the  bladder.  I  sounded  him  twice, 
and  finding  no  stone,  I  swept  the  80un<l  in  contact  with  the  bladder  in  different 
directions,  in  the  hope  of  detaching  fragments  of  growth  if  one  were  present.  No 
relief  being  given  by  drugs,  I  explored  the  right  kidney,  and  could  find  nothing 
abnormaL  Four  days  after  the  operation,  when  aU  seemed  to  be  doing  well,  the 
patient  died  very  suddenly.  At  the  necropsy  we  found  (a)  a  primary  carcinomatous 
growth  of  the  bladder  of  a  somewhat  unusual  kind ;  it  involved  tlie  apex  as  a 
flocculent,  supcrficiaUy  ulcerated  area;  Qf)  a  ring  of  secondary  deposit  surrounding 
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^Ibe  right  last  dorsal  ncrvt*.  juat  at  its  exit  from  the  spine ;   (f)  a  nmss  of  ciilnrged 
fiends  atoand  the  itifcnor  vena  cava,  and  at  one  8j>ot  sprouting  into  it ;  (d}  the  ie/t 
itlnej  contained  a  large  branching  calculus. 

Operation. — The  patient  being  in  much  the  same  position  as  that  for 

jbar  ccdotomy,  on   the   soimd   side,  with    a  firm  pillow  under   the 

site  ftank,   the    surgeon    defines   carefully  tJie   lower    Ixirder   and 

th  of  the  last  rib.     That  this  is  not  an  unimportant  detail  in  renal 

[operations  is  proved  by  the  following : 

Prof.  Dumrcichcr.*  of   Vienna,  accidentally  opened   the  plenral  cavity  during  ati 

^; tempt  to  rctnovc  a  pyonephrotic,  calculous*  kidney.     At  the  necropsy  it  was  found 

the  last  ril*  was  nidinieutary.  that  the  pleura  projected  a  good  deal  below  the 

•edge  of  the  eleventh  rib,  and  that  thun,  when  the  incision  was  carried  upwardS| 

he  accident  had  become  unavoidable.     Dr.  Laiige,  of  New  York,  ha,s  called  attention 

the   Investigation!*   of    Dr.  HolLf   of    Vienna,  on    the   frequency   of    rudimentary 

Idevtdtipmcnt  of  the  last  rib,  and  the  import ai»€H?t  therefore,  of  counting  the  riba  before 

liiitcxidcd  opcratioDii  on  the  kidney,       Ur.  Lango  J  himself  shows  that  in  some  caKCs, 

an?,  however,  exceptional,  even    normal  development  of   tlie  twelfth   rib  may 

itid  extreme  caution,  as  the  pleura  may  project  considei'ably  l>elow  it.  § 

The  surgeon,  liaving  defined  the  length  and  positimi  of  the  lowest 
rib.  makes  an  oblique  incision,  at  least  4  inches  long,  \  inch  below 
it,  and    beginning  about  2i  inches  from   the  spine.      The  skin   and 
fasciaa  being  divided,  the  muscles — viz.,  antenor  Jibres  of  the   latis- 
slmus  dorsi,  the  external  and  internal  obliqtie- — are  cut  th  roughs  either 
on  a  director,  or  simply  by  light  sweeps  of  the  knife.     Ab  soon  as  the 
jellowish-white  lumbar  fascia  is  reached,  any  bleeding  vessels,  which 
have  been  temporarily  secured  by  Spencer  Wells's  forceps,  are  tied  or 
twiiited.     If  the  last  dorsal  nerve  cross  the  incision,  it^  together  with 
its  iiccx)mpanying  vessels,  should  be  drawn  aside  and  left  untouched 
if  pissible.     The  lumbar  fascia  is  next  slit  up  on  a  director.     The  peri- 
renal fat,  which  now  bulges  into  the  wotnid,  is  turn  through.     With 
U*o  large  retractors  opening  up  the  wound,  the  surgeon  eontinm^s  to 
teir  through  the  above  fat||  till  he  can  see,  or  easily  feel,  the  posterior 
tnrfiice  of  the  kidney.    Injury  to  the  peritomenm  (p,  1 28)  is  best  avoided 
by  keeping  close  to  the  outer  edge  of  the  quadratus  tumborum.    During 
ttis  first  stage  of  the  operation  the  surgeon  Mill  find  sometimes  that 
the  muscles  are  much  thickened  by  retiex  irritation  from  the  presence 
of  the  stone,  and.  if  the  stone  has  been  associated  with  suppuration 
«h1  peri-renal  infiatimiation,  the  tissues  will  be  more  or  less  densely 
U»*iifled  and  matted  together. 


'  Qnoted  by  Dr.  Lange,  U>c,  iupra  &*t, 

t  Dr.  HoU  found  that  in  quite  a  considerable  percentage  the  last  rib  is  so  abnormally 
*Wi  that  it  does  not  reach  as  far  as  the  outer  boriler  of  the  sacrodumbalis,  or  so  rudi- 
■MfW^ry  that  in  some  cases  it  more  re*icmbles  a  tranRvcrne  proccHs ;  ami  that  in  these 
**»  the  lower  Cflge  of  the  pleura  passes  from  the  lower  boundary  of  tVie  last  doraal 
^ttt-bra  almout  horizontally  towards  the  lower  edge  of  the  eleventh  rib, 

t  Annals  ^  Snnjer^*  vol  ii.,  Oct.  1885,  p,  2&6, 

%  In  other  cftsee  the  roverse  condition  may  be  present ;  though  the  l»»t  rib  be  nidi- 
ttieJitAry,  the  pleura  may  pass  from  the  lower  edge  of  the  eleventh  dorsal  vertebra 
^ruoatally  towards  the  eleventh  rib,  ftnd  thus  be  altogether  out  of  danger. 

f  If  thift  fat  is  very  abun»lant,  *ome  of  it  should  b^  carefully  torn  away;  poorly 
Tttaliied,  it  is  prone  to  suppurate  lediounly  and  to  delay  healing. 
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An  assistant  now  makes  powerful  pressure  on  the  opposite  side  of 
the  abdomen,  so  as  to  keep  the  kidney  up  into  the  wound,  this  being, 
widely  opened  by  full-sized  retractors,  aid^,  if  needful,  by  an  assistant 
pulling  up  the  lower  ribs  with  his  hand.  Thus  the  surgeon  is 
enabled  to  examine  the  organ,  which  is  done  systematically:  the 
finger  is  first  directed  to  the  pelvis,  then  to  the  posterior  surface;  next, 
by  passing  the  finger  round  the  outer  border,  to  the  anterior  surface, 
which,  as  Mr.  Howse  has  pointed  out  {Clin.  Soc.  Trans,,  vol.  xvi.  p.  93), 
can  be  done  efiectually  by  pressing  the  kidney  back  against  the  fiirm, 
unyielding  psoas.  The  sensation  given  by  a  stone  has  been  compared 
to  that  of  the  uncut  end  of  a  pencil  (Morris),  or  the  last  joint  of  a  finger 
(Howse). 

If  the  above  means  fail,  the  incision  must  be  made  suflSciently  free, 
especially  in  a  fat  patient,  and  a  deep  loin,  to  expose  the  kidney  more 
thoroughly.  Additional  room  may  be  gained  by  converting  the  usual 
lumbar  incision  into  a  T-shaped  one,  or  by  making  use  of  Kdnig's 
incision,  in  which  the  muscles  are  cut  through  as  far  as  the  rectus, 
and  the  peritonaeum  pushed  forwards,  or,  as  recommended  by  Morris, 
continuing  the  original  incision  downwards  and  forwards  to  a  point 
one  inch  above  and  in  front  of  the  anterior  superior  iliac  spine.  A 
small  stone  in  the  kidney  will  always  be  liable  to  be  overlooked  ;  but 
a  surgeon  does  not  give  his  patient  or  himself  a  fair  chance  who  is 
content  with  exposing  pail;  of  the  kidney  through  a  limited  incision, 
and  then  trusting  to  punctures  with  a  needle. 

If  the  stone  cannot  be  felt  either  in  the  pelvis  or  after  palpation 
of  the  posterior  and  anterior  surfaces  of  the  kidney,  this  should  be 
drawn  up  and  out  of  the  wound  as  far  as  possible,  and  again  examined, 
a  careful  watch  being  kept  upon  the  pulse. 

When  the  kidney  cannot  be  brought  out  on  to  the  loin,  the  incision 
should  be  made  large  enough  to  see  what  is  being  done. 

If  no  stone  can  be  felt  by  the  exploring  finger,  a  needle  firmly  held 
in  Spencer  Wells's  forceps  should  be  thrust  into  the  different  parts  of 
the  organ,  exploring  it  by  successive  punctures  made  at  short  distances ; 
twelve  or  more  such  punctures  may  be  made. 

All  the  above,  including  palpation  of  the  kidney  between  the  finger 
and  thumb,  failing,  the  kidney  itself  or  the  pelvis*  must  be  incised,  and 
explored  with  a  sound  and  the  finger.  During  this  part  of  the  opera- 
tion, hsBmon'hage  is  prevented  either  by  compressing  the  renal  vessels 


♦  In  the  following  case,  under  the  care  of  Mr.  T.  Jones,  of  Manchester  QMed, 
ChroTLf  June  1887,  p.  212),  opening  the  pelvis  alone  sufficed  to  find  the  stone, 
after  systematic  exploration  of  the  kidney  had  failed :  •*  The  forefinger  was  passed 
to  the  anterior  surface,  and  the  organ  grasped  between  the  finger  and  the  thumb; 
nothing,  however,  could  be  found.  The  kidney  was  then  carefully  exploretl  by 
systematic  puncture  with  a  long  needle,  also  passed  towards  the  pelvis,  but  no 
calculus  could  be  felt.  An  incision,  sufficiently  large  to  admit  the  tip  of  the  index 
finger,  was  then  made  through  the  kidney  substance  into  the  pelvis  by  means  of 
a  fine  bistoury.  On  introducing  the  forefinger,  a  small  stone  was  discovered  firmly 
lodged  in  one  of  the  superior  calyces.  Small,  straight,  lithotomy-forceps  were  intro- 
duced, and  the  stone  thus  removed."  Very  free  hsemorrhage  attended  the  above 
inciaion,  but  it  yielded  to  pressure  made  with  carboliscd  sponges,  and  kept  up  for 
five  minutes.  The  patient  made  a  good  recovery.  The  calculus,  consisting  of  lime 
oxalate,  weighed  twenty  grains.    This  plan  of  opening  the  pelvis  might  be  thought 
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lietween  the  left  thumb  and  index  finger,  or,  as  advised  by  Cuinston  of 
Boiton  {Ann,  of  Surtj.,  vol,  xxri,  p.  32o)»  by  means  of  a  special  clamp 
which  he  has  devised  for  the  purpose.  Cumston  finds  that  pressure  may 
tie  kept  up  by  this  means  as  long  as  half  an  honr  without  harm  residting, 
the  operation  being  accomplished  without  an}^  loss  of  blood.  A  free 
iijtdsion  is  made  through  the  convex  border  of  the  kidney  into  the 
pelvia,  and  a  th 01*0 ugh  and  systematic  examination  of  each  calyx 
cirried  out  by  means  of  the  index  finger  or  a  short-beaked  child's 
bladddr-sonnd.  The  Ijeak  should  be  not  more  than  a  third  of  an  inch 
in  length.,  a  stem  of  about  seven  inches,  and  tlie  size  of  a  No,  3  English 
catheter.  The  position  of  the  calculus  having  been  made  out,  it  is 
removed,  if  small,  through  the  incision  in  the  convex  border  of  the 
Iddiiey.  If  this  is  inconvenient,  or  the  stone  large,  an  incision  is  made 
directly  over  it,  and  the  stone  then  removed.  It  is  quite  immaterial 
whether  this  incision  is  made  into  the  renal  parenchynia  or  the  pelvis, 
prt^V'ided  that  it  is  suture<l  afterwards. 

If  the  stone  is  irregularly  branched,  some  laceration  of  the  kidney 

tissue  may  be  spared  if  the  calculus  is  broken  up  and  removed  in  two 

or  more  fragments.     In  this  case  the  bed  of  the  stone  should  be  freely 

waahed  out  with  hot  boracic  acid  lotion  or  Thompson's  fluid,*  so  as  to 

check  oozing  and  remove  all  dehri^.i     Mr.  H.  Morris  (Bnf,  Med,  Journ,, 

Nov.  16,  1889)  thus  alludes  to  two  difficulties  which  these  stones  may 

cause: — "A  large  branched  calculus  may  be  so  tightly  embraced  by 

ibe  kidney  substance^  and  the  kidney  may  be  so  uniformly  even  on  its 

I  surface,  that  nothing  more  than  a  very  fimi  tough  organ  may  be  thought 

'  to  be  present,  and  even  on  passing  a  needle  into  it  no  sense  of  calculus, 

but  rather  the  resistance  of  a  tough  iibroma,  is  met  with.     In  these 

'  cases  much  difficulty  will  be  experienced  in  freeing  the  stone  from  its 

encasement,  and  for  this  purpose  the  moderately  free  use  of  a  bistoury 

will  be  requisite.     It  is  astonishing  how  some  of  the  large  branches 

of  a  calculus  may  escape  detection  unless  the  surgeon  is  aware  of  the 

^firinness  with  which  they  are  embraced   by  the   tough    renal   tissue. 

Ifter  removing  several  large  pieces  of  calculus  I  have,  in  one  or  t^vo 

Fc&des.  thought  that  all  must  have  come  away,  because  with  my  finger 

IJii  the   kidney  nothing  but  renal  tissue  could  be  felt,   and  yet,  after 

etching  through  at  some  points  where   the  resistance  was   greater 

elsewhere,  branch   after  branch    of  calculus    has   been   ex}x>sed, 

liowing  that  more  of  the  calcidus  would  have  been  left  behind  than 

bad  been   removed  had  the  operation  been   discontinued,  because  no 

<*&Qse  a  ri«k  of  leavirig  a  urinary  fistula,  but  the  numerous  casc-i  in  which  calculi 
baT«  been  removed  from  the  rotial  pelriei  with  entire  succe&s  do  not  sapport  this  view. 
the  pclTiJ  be  dilated  this  spot  sliouJd  be  chosen^  otherwise  1  grrierftHy  Incise  the 
onrcx  bortier  at  ita  lower  part,  at  a  fipot  more   readily  Itnpt  under  notice  if  much 
ting  foUow. 
IWalerj  4  oz, ;  glycerine,  4  oz, ;  borax,  2  oe.     To  be  diluted  with  water  to  i  in  10^ 
'  i  in  4,  according  to  the  condition  of  the  part  syringed.     Solutions  of  carbolic  acid 
or  merenry  perchloride  sbonld   be   avoided   in   auch  cases,  for  fear  of  irritation  or 
|%0Orptiou.     The  temperature  of  the  fluid  should  Im  about  no'^. 
t  Mr.  Kendal   Franks  (^Lanct^ij  1880,  vol.  ii.   p.  12;; 3)  thus  removed,  pieeemeal,  a 
»ble  stone  weighing  lyt  grains,  and  composed  of  lime  carbonate  and  phosphalcB, 
\  case  the  urine  had  been  foetid,  though  acid.   The  wound  healed  by  first  intention, 
\  piecemeal  removal  of  calculi,  especially  when  friable,  a  certain  amonnt  of 
often  remain  as  to  the  entire  removal. 
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further  actual  contact  with  the  calculus  was  made  with  the  finger  in 
the  interior  of  the  kidney." 

If  the  kidncn"  be  enlarged,  with  expanded  calyces,  the  result  of 
calculous  hydronephroijis  or  pj'onephrosis,  on  searching  through  the 
pelvis  after  a  stone,  the  gush  of  fluid  and  collapse  of  the  expanded 
kidney  may  cause  tlie  stone  to  disappear,  and  thus  lead  to  much  trouble 
in  its  removal  (Symonds,  Clin.  Soc,  Tra7i9.,  vol.  x\'iii.  p<  l8l). 

Mr,  Morris  (he.  i^upra  cit.)  gives  two  other  conditions  %vhich  may 
prove  embarrassing.  **  Sometimes  in  feeling  over  the  kidney  a  portion 
of  it,  varj'ing  in  size  from  a  sixpence  to  a  fire-shilling  piece  or  more, 
is  found  soft,  flaccid,  tliin  or  fluctuating,  and  there  is  nowhere  any  sense 
of  hardness  or  increased  resistance,  such  as  might  be  expected  from 
even  a  phosphatic  stone.  On  incising  or  punctm'ing  this  soft  pail, 
pus  or  purulent  urine  is  drawTi  off,  but  no  stone  is  felt ;  but  on  intro- 
ducing the  finger  into  the  interior  of  such  an  organ,  a  small  calculus 
may  be  detected,  freely  movable  within  an  enlarged  pelvis,  or  fixed 
in  a  dilated  calyx,  or  possibly  at  the  apex  of  a  funnel-shaped  pelvis. 
Such  cases  show  that  aspiration,  or  simple  incision  and  drainage,  are 
insufficient,  and  that  one  ought  not  to  be  satisfied  with  an^'thing  less 
than  a  digital  examination  of  the  interior  of  the  pelvis,  of  the  calyces 
and  commencement  of  the  ureter.  Another  arrangement  of  the  calculus 
is  sometimes  found  iu  sacculated  kidneys.  The  renal  cavity  may  be 
wholly  or  partially  filled  by  a  soft,  mortary,  phosphatic  calculus  which 
gives  no  sound  or  resistance  to  the  scalpel  or  trocar,  and  yet,  on  incising 
the  renal  substance  and  inserting  the  finger»  a  stone  of  considerable 
817.6  may  be  felt.'* 

One  more  difliculty,  which  must,  however,  I  think,  be  a  very  rare  one, 
is  inability  to  reacli  the  pelvis  in  a  stout  patient,  ^fr.  ^lansell  Moullin 
relates  (CHn.  tSoc.  TmuR.,  vob  xxv.  p,  57)  a  case  of  this  kind  : 

The  patient,  a  laily.  agcil  n\^mt  40,  and  ratht*r  stont,  had  ^ulfcred  for  ten  days  from 
total  supprctisioii  of  uriiie,  believeci,  and  correctly  so,  to  be  due  to  a  ealculus  having 
blocked  the  iipptT  t*nd  of  the  ureter  of  the  only  kidney  whieh  remained  funetion&Ily 
active.  The  left  kidoey  was  explored  by  the  usual  lumbar  hiciaion,  "There  was  no 
diflicidty  in  liiidin^'^  the  kidney,  akhough  it  ncemed  to  lie  unusually  deep»  its  surfaec 
WAS  smooth  and  uniform,  but  very  firm,  and  it  wa»  not  possible^  either  by  roUing  the 
patient  on  to  her  Ijiack,  or  by  booking  the  kidney  outwards,  to  pass  the  finger  sufficiently 
far  on  to  the  anterior  surface  to  feel  the  |»eh'in.  The  kidney  was  punctured  and  eiploral 
by  dressing- forceps  aud  sound,  but  no  sit  one  detected.  The  operation  was  sticcessful  iu 
that  urine  soon  Iwgau  to  ui^capcT  but  the  patient  sank  with  pyelitis  and  increaaiug 
asthenia  on  the  twenty-third  day.  The  necropsy  ttbowed  no  trace  of  a  right  kidney.  The 
left  was  ranch  eidarged,  and  an  oval  uric-acid  calcnlus  was  impacted  in  the  ureter  at  its 
commencement,  lying  nearly  in  the  middle  line  of  the  body. 

If  after  fi'ee  incision  and  tliorough  exploration  of  the  kidney  no  stone 
is  fonnd,  the  ui^eter  must  next  be  explored  throughout  it8  whole  length 
by  passing  a  No.  3  Englisli  bougie  or  catheter  down  it  into  the  bladder. 
The  catheter  may  be  passed  through  the  incision  in  the  kidney  into  the 
tn^eter.  If,  however,  the  orifice  of  the  ureter  cannot  be  hit  off  in  this 
way,  Morris  advises  a  small  punctui'e  in  the  |>Odterior  aspect  of  the 
inftindibidmn,  through  which  the  catheter  can  l)e  then  easily  passed 
into  the  ui-eter.  After  the  exploration  this  incision  can  be  closed  by  a 
catgut  suture. 

Should  a  stone  be  found  to  be  impacted  in  the  ui'eter,  it  must  now  be 
exposed  and  removed.     The  foUomng  description  of  the  methods  of 
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reitching  the  different  parts  of  the  ureter  is  chieily  basfd  on  the  lines 
kid  down  by  Morris ; — The  original  oblique  incision  is  prolonged  down- 
wank  and  forwards  to  a  point  one  inch  above  and  in  front  of  the 
anterior  superior  iliac  spine,  and^  if  neceaaaiy,  still  further  forwards 
towards  Poupart*8  ligament,  and  then,  parallel  to  this  structure  and  one 
inch  above  it,  as  far  as  the  level  of  the  internal  alxloniitial  rin*^,  or  even 
farther-  Through  this  incision  Ixith  the  abdominal  and  pelvic  portions 
of  the  male  ureter  cim  be  exposed,  and  the  abdominal  part  and  upper 
half  of  the  pelvic  portion  in  the  female. 

Since  the  ureter  is  frequently  dilated  behind  a  stone,  after  the  calcnhis 
\m  been  reached  with  the  linger  in  the  manner  described,  it  can 
generally  be  gi-adually  pushed  up  the  dilated  ureter  towanls  the  kidney. 
If  possible  this  should  be  done,  for  two  reasons:  in  the  lirst  place,  the 
higher  in  the  ureter  the  more  accessilile  will  this  structure  be  for 
removal  of  the  stone  and  suture;  and,  secondly,  damage  to  a  jKjrtion  of 
I  the  ui-eter  already  prol>ably  inilamed  or  ulcerated  by  the  calculus  will  be 
K     avoided,  and  thiLs  more  rapid  healing-  ensured. 

I       In  order  to  remove  the  stone  the  ureter  must  be  incised  over  it  in  a 

B    longitudinal  dii-ection  with  a  sharp  tenotome.     The  wovmd  in  the  ureter 

^L  ji^en  immediately  closed  by  means  of  Lembert  sutures  passing  through 

^Blb  outer  coats  only,  the  number  of  sutures  depending  on  the  size  of 

tie  incision  in  the  ureter.     Incisions  made  into  the  kidTiey  can  usually 

also  be  8utm"^d.     When,  however,  the  kidney  substance  has  been  much 

lacerated  in  the  removal  of  a  lari^e  calculus,  i^utures  are  better  dispensed 

■  with.  For  incisions  into  the  infundibulum,  Lembert  sutures  of  fine 
catgut  are  employed.  Incisions  in  the  renal  parenchyma  may  be  close<l 
in  the  following  manner: — Several  sutures  of  medium-sized  catgut  ai*e 
used  (if  too  fine,   they  will  cut   through).      They  are    passed   deeply 

I  through  the  kidney  by  means  of  large,  fully-curved  needles,  three  to 
live  sutures  being  used,  according  to  the  size  of  the  incision. 
These  entures  are  passed  and  tied  before  the  compression  of  the  renal 
vessels  is  relaxed^  Cumston  (loc,  suj^ra  cit,)  suturing  the  kidney  before 
removal  of  the  clamp.  In  this  way  two  very  important  advantages  are 
gained — the  prevention  of  htumorrhage  from  the  kidney,  and  also  usually 
the  prevention  of  leakage  of  urine  ;  the  result  is  that  primary  union 
of  the  incisions  frerpiently  takes  place,  and  rapid  healing  of  the  whole 
wound  and  early  convalescence  thus  ensured. 

A  drainage-tube  or  a  strip  of  iodoform  gauze  is  now  passed  down  to 
the  kidney  or  the  incision  in  the  ureter,  in  order  to  allow  of  free 
drainage  should  leakage  of  urine  occur.     The  rest  of  the  wound  is  then 

■  closed,  the  muscles  being  first  lirought  together  by  buried  sutures. 
If,  however,  the  kidney  has  l>een  mnch  lacerated,  or  if  for  any  other 
reason  no  sutures  are  placed  in  the  kidney,  a  full-sized  drainage-tube 
niuat  be  passeii  down  to  the  kidney  in  order  to  allow  of  free  drainage ; 
or  if  there  is  free  oozing  the  wound  may  be  packed  with  iodoform  gauze, 
which  is  left  in  position  for  tw^enty-four  houi^.  The  ends  only  of  the 
wDimd  must  be  sutured  in  this  case,  and  the  dressings  changed  as  often 
as  they  become  soaked  with  urine. 

A  stone  may  be  missed  at  the  operation,  and  come  away  from  the 
wound,  or  be  passed  later  on  per  urefhram.     An  instance  of  the  former 

El  by  Mr.  Bruce  Clarke  (lllus.  Med,  News,  p.  4),     The  latter  hap- 
o  me  in  case  No,  9  in  the  table  fp,  138). 
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AftQr-treatmeiit. 

llie  chief  points  here  are:  I.  The  meeting  of  shock  after  a  pro- 
longed operation.  2.  Changing  of  the  dressing  at  sufficiently  frequent 
intervals  at  first,  according  to  the  amount  of  urine  and  blood  which  soak 
through.  3.  Gradual  shortening  of  the  drainage-tube  instead  of  entire 
removal,  especially  where  there  has  been  much  interference  with  the 
surrounding  parts,  or  where  pus,  &c.,  have  been  present  in  the  kidney. 
4.  Avoidance  of  all  chills.  5.  Appropriate  food,  mainly  the  blandest 
fluids  in  regulated  amounts,  especially  where  the  condition  of  the  other 
kidney  is  doubtful. 

Lastly,  it  may  be  pointed  out  that  the  life-histories  of  these  cases 
should  be  followed  up  most  carefully,  to  see  how  far  the  cure  remains  a 
complete  one ;  to  aid  this,  the  patient  should  pay  lifelong  attention  to 
his  diet,  habits,  exercise,  &c. 

DifBLoulties  in  Nephro-lithotomy. 

I.  An  insufficient  incision.  2.  Abundant  fat — e.gr.,  in  the  sub- 
cutaneous tissues,  around  the  kidney,  and  extra-peritoneal,  rendering 
the  wound  very  deep.  3.  Rigidity,  and  perhaps  thickening,  of  the 
muscles,  due  to  the  irritation  of  the  stone.  This  condition  was  present 
in  a  very  marked  degree  in  a  patient  from  whom  I  removed  the  smaller 
calcium-oxalate  calculus  (Fig.  40).  No  amount  of  anaesthetic  seemed 
to  have  any  effect  on  this  condition.  Fortunately  the  loin  was  a  thin 
one,  and  the  stone  very  obvious  on  reaching  the  pelvis.  4.  Matting  of 
the  parts  around  the  ladney,  rendering  it  difficult  to  explore  this  organ, 
its  (Efferent  parts  and  relations,  exactly.  5.  An  indurated  condition  of 
the  kidney  itself  from  the  irritation  of  a  stone.  6.  Troublesome  flatulent 
distension  of  the  colon.  This  is  not  at  all  uncommon.  The  bowel  should 
be  packed  away  with  sponges  fastened  on  to  silk,  and  pushed  deeply 
into  the  front  of  the  wound.  7.  Opening  the  peritonaeum.  This  acci- 
dent occasionally  occurs  in  difficult  cases.  If  the  wound  be  kept  aseptic, 
there  ^vill  be  no  serious  consequences. 

In  case  11  of  the  scries  below,  I  opened  the  peritonaeum  under  the  following  circum- 
stances :  The  week  before,  in  No.  10,  the  kidney  lay  very  high  up  under  the  ribs.  In 
No.  II  it  was  placed  very  low,  closely  surrounded  by  the  colon,  and  with  its  lower  end 
in  the  left  iliac  fossa.  It  was  also  the  seat  of  a  small  hydronephrosis,  and  therefore 
soft  and  yielding.  On  slitting  up  the  lumbar  fascia  the  descending  colon  came  into 
view  with  a  soft  mass  behind  it,  which  I  took  for  pultaceous  faecal  contents.  I  accord- 
ingly explored  with  my  finger  higher  up,  and  under  the  ribs  found  a  body  firm  and 
fleshy,  with  a  feel  like  the  kidney,  but  too  small.  This  proved  to  be  the  spleen, 
unusually  movable.  The  opening  in  the  peritonaeum  was  kept  covered  by  aseptic 
sponges,  and  the  mass  behind  the  colon  investigated.  This  proved  to  be  the  kidney,  ex- 
tremely low  down,  and  containing  a  calculus  in  the  pelvis,  this  last  being  also  distended 
with  fluid.  For  the  first  few  days  I  kept  strips  of  sal  alembroth  gauze,  changed  two  or 
three  times  in  the  twenty-four  hours,  tucked  up  under  the  ribs,  and  stitched  the  low- 
lying  kidney  well  up  into  the  wound,  so  that  the  urine  should  escape  freely.  The 
patient  recovered  without  a  bad  symptom.  Smaller  openings  should  be  tied  up  with 
chromic  gut,  or  sutured  with  the  same. 

8.  A  stone  present,  but  very  difficult  to  detect.  This  may  be  due  to 
(a)  its  small  size,  especially  if  it  lies  deeply  in  a  calyx,  or  is  surrounded 
by  very  indurated  kidney  tissue.  A  very  small  stone  may  cause  severe 
symptoms.  This  was  proved  by  some  of  the  cases  in  the  table  given  at 
p.  138. 
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Thtur,  in  Case  5*  a  stone^  weighing  but  fourteen  graini,  and  situated  in  the  top  of 
the  jueier*  quite  incapacitated  the  patient  from  any  work.  In  case  No.  8,  annther 
very  amall  atoae^  ftrmly  fixed  in  a  calyx  at  the  upper  part  of  the  Sddneyt  caused 
icTerc  h»maturia  and  pain« 

Tlie  following  case,  titider  the  car©  of  Dr.  ilsirphr,  of  Sunderland 
{Brit  Meii.  Jonni.,  vol.  i.  1891,  p.  757),  fihows  still  raore  clearly  what 
urgent  symptoms  a  tiny  calculus  may  cause : 

The  patientf  aged  39,  bail  been  a  complete  iuYalid  for  nine  months,  owing  to 
n^peated  attacks  of  renal  colic,  which  morphine  failed  to  relieve,  the  administration 
of  chloroform  being  frequently  required.  At  the  operation,  *' a  very  small  stone 
ibo&t  the  sise  of  a  hemp-seedt  e&capcd  with  a  flush  of  blood/*  when  the  kidney  was, 
incised.    The  mte  of  the  stone  i»  not  given.     A  good  recovery  followetl. 

How  impossible  it  is  to  detect  some  stones,  without  incision  of  the 
kidney,  is  shown  by  a  case  published  by  Mr,  Morris  :  * 

Ihif  atithority,  with  all  hie  experience,  after  thoroughly  exploring  the  kidney, 
QttDpttwiDg  it  all  over  with  the  dnger  and  thumh,  and  also  after  puncturing  it, 
fjfled  to  detect  a  stone  which  lay  in  a  hoUowed-otit  calyx.  Though  the  calculus 
WM  the  iiie  of  a  small  marble,  it  wa«  so  thickly  surrounded  by  kidney-tissue 
tW,  even  after  the  removal  of  the  kidney^  the  j^osition  of  the  stone  could  not  be 
detected  by  pressing  on  the  kidney  with  the  lingers  as  it  lay  on  a  table.  The 
pttieut  made  a  good  recovery. 

iff)  A  sacculated  kidney,  into  one  of  tlie  sacculi  of  which  a  sniall 
^one  may  fall  and  be  hanl  to  tind  (p.   126). 

9.  A  stone  on  the  anterior  snrt*ace  of  the  kidney,  especially  if  near 
thp  entrance  of  the  vessels.  10.  A  very  large  or  a  branching  8tone 
(p.  125).  Mere  size  does  not  necessarily  create  difficulties  in  extrac- 
tion, though,  o^Wng  to  the  changes  entailed  in  the  kidneys,  the  general 
health,  etc.,  by  the  long  duration  of  a  Ckilculus,  the  prognosis  is  rendered 
verj'  much  less  favourable.  Thus,  in  the  calculus  (Fig.  40)  weighing 
4/3  grains,  or  veiy  nearly  an  ounce,  the  very  btilk  of  the  stone  rendered 
it«  detection  easy ;  it  was  readily  loosened  from  the  much  dilated  pelvis 
irifh  lithotomy  forceps.  A  branched  calculus  presents,  of  course,  much 
l^reater  difficulties  (p.  125). 

ICn  Bennett  Hay  has  publiMbed  (tY/n.  Sac,  Irann,,  vol.  xvi.  p.  90)  an  excellent 
iti«t»nce  of  this  Idnd,  in  which  he  sncccssfully  removed  a  very  large,  somewhat 
Sthaped  ealculns  from  a  man  aged  34,  with  symptoms  of  sixteen  years'  duration. 
Though  the  stone  weighed  473  graiti»»  and  was  three  inches  long,  manipulation 
failed  to  make  it  out  distinctly,  but  acupuncture  detected  it  at  once. 

Mr.  Footncr,  of  Tunbridge  Wells,  removed  a  calcalns  weighing  S22  grains,  or  nearly 
two  ounces.  The  patient  made  a  good  recovery,  but  a  sinins  persisted,  through 
hick,  on  two  occasions*  a  miUct*»eed  cakultia  was  passed  {Brit.  Med.  Jonrn.,  1892, 
ToL  ii-  p.  69).  A  calculus  far  exceeding  the  above  was  brought  by  Mr,  D,  Day,  of 
Xonrich,  before  the  Clinical  Society  {Trans.^  vol.  xxvi.  p.  24).  This  calculus, 
otaiidy  phosphatic,  weighed  1331  grains.  The  patient  made  a  good  recovery,  with 
a  sfinua  pereisting  in  the  loins.  A  calculus  larger  than  either  of  these  is  mentioned 
at  p.  134. 

^11.  A  stone  which  bmaks  up  readily  (p.  125).  Another  condition 
l&ed  in  difficulty  is  where  a  calculous  deposit  rather  than  a  distinct 
ktilus  is  present.  This  is  moi'e  grave,  as  the  deposit  here  will  usually 
L 
•  JM.-C^jr.  Tmm,^  vol.  xlviiL  p.  69.  The  woodcut  (p,  73)  shows  well  the  relation 
of  the  slone  to  the  sarrouudiug  kidney. 
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be  phosphatic,  and  point  to  co-existing  pyo-nephrosis.  12.  Multiple 
calculi.  Stones  (usually  minute  in  size)  numbering  over  6o 
or  icx),  have  been  removed  on  several  occasions.  In  such  cases 
it  is  idways  possible  that  the  minute  calculi  have  been  retained, 
owing  to  a  larger  calculus — e,g.,  in  the  pelvis  or  ureter — block- 
ing their  exit.  13.  A  very  mobile  kidney.  The  importance  of 
having  an  assistant  to  push  the  kidney  well  up  into  the  wound  has 
already  been  insisted  on.  It  is  essential  to  have  this  done  both  for 
detection  of  the  stone  and  for  its  removal,  in  order  to  avoid  needless 
disturbance  of  the  surrounding  parts,  or  the  kidney  may  be  secured 
with  sutures  at  the  commencement. 

Mr.  May  (loc,  wpra  eit.^  explains  the  remarkable  fact  that  his  large  stone  was 
not  felt  when  the  kidney  was  thoroughly  exposed,  by  the  fact  that  the  organ  fell 
forwards  and  thus  embarrassingly  increased  the  depth  of  the  wound. 

14.  A  kidney  situated  very  high  up  under  the  ribs  (p.  128).  15.  A 
kidney,  the  pelvis  of  which  it  is  difficult  to  reach  owing  to  the  stoutness 
of  the  patient,  as  in  the  case  given  at  p.  1 26. 

Question  of  Nephreotomy  during  a  Nephro-lithotomy. — In  several 
of  the  above  conditions  the  question  of  the  advisability  of  removal  of  the 
kidney  will  arise — e,g,,  where  the  kidney  has  been  much  handled  and 
repeatedly  incised,  where  the  stone  is  large  and  branched  and  difficult  of 
removal,  where  many  stones  are  present,  or  where  one  is  present  and 
very  friable,  where  the  kidney  is  much  altered  by  pyo-  or  hydro- 
nephrosis, and,  finally,  where  the  surgeon  is  certain  a  stone  exists  but 
cannot  find  it,  as  in  Mr.  Morris's  case  already  alluded  to  at  p.  129. 

In  such  cases  the  surgeon  will  be  guided  by  the  age  of  the  patient ; 
the  knowledge  he  possesses  as  to  the  condition  of  the  other  kidney 
(the  amount  of  urine,  the  percentage  of  urea,  etc.) ;  the  degree  to  which 
the  kidney  he  is  operating  on  has  been  disturbed  from  its  relations,  and 
its  structure  interfered  with ;  the  amount  of  disease,  e.gr.,  number  of 
sacculi,  condition  of  pus  contained  in  them,  the  thinning  of  the  cortex, 
etc.  When  the  qurgeon  is  certain,  from  the  history  and  failure  of 
previous  treatment,  that  a  stone  exists  which  cannot  be  found,  he  must 
be  chiefly  guided  by  the  degree  to  which  life  has  been  made  miserable. 
Finally,  the  length  of  time  that  the  operation  of  nephro-lithotomy  has 
already  lasted,  and  the  condition  of  the  patient,  must  be  taken  into 
account.  Where  the  patient  is  young,  where  the  other  kidney  is 
healthy,  where  the  kidney  operated  on  is  much  damaged  either  by 
previous  disease  or  by  manipulation  added  to  disease,  where  several 
stones  are  present,  nephrectomy,  either  now,  or  a  little  later,  is  indi- 
cated ;  of  these,  immediate  removal  of  the  kidney  is  preferable  if  the 
patient's  condition  admits  of  it.*  But  the  question  is  a  very  different 
one  where  the  kidney  is  a  large  one  after  its  fluid  contents  as  well  as 

♦  An  instructive  case  which  was  under  my  care  illustrates  well  many  of  the  above 
difficulties — viz.,  multiple  and  large  calculi,  a  mobile  kidney,  the  question  of 
nephrectomy  arising  during  nephro-lithotoray,  and  the  formation  of  multiple  calculi 
in  one  kidney  without  symptoms.  In  February  1888  I  was  asked  by  Dr.  Gk>odhart 
to  see  a  case  of  probable  renal  calculus.  The  boy,  aged  15,  had  been  admitted  with 
abdominal  pain  and  grating  of  an  indistinct  and  delicate  nature  in  the  left  renal 
region.  This  kidney  was  slightly  enlarged.  When  asked  to  localise  his  pain,  the 
patient  pointed  to  the  region  of  the  left  kidney  and  the  left  loin.  This  kidney 
being  explored  was  found  to  be  occupied  by  irregular  nodulated  masses.     A  hare- 
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ft  stone  have  been  removed;  or  wliere  it  is  a  case  of  multiple  calculi  in 
a  supj>uratini(,  damaged  kidney.  Ne}>h  recto  my  should,  as  a  rule,  be 
fMerrril  here,  and  the  kidney  thorougldy  drained^  for  (i)  additional 
shook  and  loss  of  blood  will  be  avoided,  (3)  The  eoiKliliori  of  the 
opposite  kidney,  very  possibly  caiculons  also,  will  be  made  clearer  by 
vvaitiii*^.  (3)  The  bulk  of  the  kidney  will  be  lessened  by  drainage. 
(4)  Though  a  source  of  discomfort  (if  an  open  sinus  persist)  it  may  still 
do  some  and  important  work. 

Causes  of  Death  after  Nephro -lithotomy. — Very  few  unsuccessful 
«ftge8  have  been  published  ;  the  following  appear  to  be  most  probable 
cftusefi  of  aftei'-tixmble ; 

I,  Hajniorrliage.  A  most  interesting  case  of  haemorrhage,  fatal  on 
the  seventh  day  after  nephro-lithotomy,  was  brought  before  the  Clinical 
Society  (Tram.,  vol.  xxii.  p.  214),  by  Dr.  Stevenson  and  ^Ir.  Butler 
Smythe : 

SeTcml  smttll  and  one  larger  stoae  (this  one  being  tightly  fixtvl  in  the  pclviB  and 
««t«r)  having  l>efu  removiid  frooi  a  kidnej^  the  site  of  hydio-nephrosis,  the  patient 
4id  atpII,  save  for  a  temperature  which  was  103^  on  the  third  and  fifth  days  and 
»0  along  very  variable,  uatil  the  sixth  daj'*  when  bright  blood  and  urine  were 
pMsed  both  by  the  urethra  and  by  the  wound.  On  the  seventh  day  al>ont  hall  a 
|)lnt  of  bright  bloody  urine  wa$  drawn  off  from  the  bladder,  and  d«ath  took  place 
eooa  aftff,  with  symptoms  of  internal  hiemorrhage.  The  kidney  was  found  enor* 
oiou*ly  difitcaded  with  bloml-clot  and  bloody  urine.  The  opening  rnaiie  at  the 
Operation  was  small  and  blocked  up  by  clot.  Embedded  in  the  kidney  aubBtancc, 
dote  to  the  pelvis^  was  a  round  spiked  calcnlusj  which  had  ulcerated  into  a  branch 
of  the  renal  artery  jnst  at.  its  entrance  into  the  kidney,  and  had  given  rise  to 
profuse  bleeding  into  this  dilated  organ. 

lip  pin  nt  ou(«  carao  on  and  between  calciili.  The  kidney  being  incised,  hoat^  of 
•ealcnlit  comparable  only  to  a  gravel-pit,  were  found  in  the  calyces  and  pelvis,  the 
tihlef  nests  being  at  the  upper  and  lower  extremities.  The  former  of  these,  lying 
aft  tbey  did  high  up  under  the  ribs,  gave  much  trouble.  To  get  at  them  the  kidney- 
tiasae  was  again  scraped  through  directly  over  them,  and  many  of  them  thus  reached. 
The  chief  difficulty  of  the  operatiou,  ia  addition  to  the  number  of  stones^  was  the 
great  mobility  of  the  kidney^  though  thia  organ  was  well  pushed  up  from  the  front. 
The  condition  was  perhaps  due  to  the  almost  entire  absence  of  surrounding  fat. 
When  I  rcalified  the  condition  of  the  kidney,  I  exprea&ed  myaelf  in  favour  of 
nephrectomy,  as  the  organ  was  almost  uselct^Si  aa  the  atones  were  so  nnmeronSf  and 
fts  a  prolonged  attempt  at  removal  would  produce  more  shock  in  so  weakly  a 
•anbject.  One  or  two  leas  important  points  in  favour  of  nephrectomy  were  the 
ty  of  the  kidney  and  the  entire  abaence  of  adhesiona.  Dr.  Goodhart'a  counsel 
however,  against  this  step,  owing  to  the  small  percentage  of  urea— this  had 
►er  been  above  I'z  per  cent,,  and  often  less.  I  accordingly  continued ;  when 
foiTtT-six  calculi  had  been  removed  and  the  operation  bad  lasted  three-quarters  of 
ikft  hour,  the  pulse  failed  so  ominously  that  I  was  obliged  to  desist.  Very  little 
blood  escaped  as  long  as  the  opening  was  plugged  with  the  finger,  but  conHiderable 
-ooxing  followed  as  the  finger  brought  out  the  stonea.  The  patient  ne\*er  rallied 
%rell,  and  died  three  hours  and  a  half  after  the  operation.  The  necropisy  showed  a 
Uttli;  cochymosis  around  the  left  kidney;  this  still  contained  calculi  at  its  upper 
jiml  lower  parts.  The  ri^ht  kidney^  of  which  the  boy  had  never  complained,  also 
o^ntakined  a  large  number  of  stones.  Its  su  bat  a  rice,  though  much  wasted,  still  con- 
tained a  fair  amount  of  secreting  substance.  The  condition  of  the  opposite  kidney 
thus  abundantly  justified  my  old  friend's  opinion.  Feeling  that  unsuccessful  cases 
of  ncphro-lithotomy  have  not  been  sufficiently  published^  I  brought  thia  and  the 
z  at  page  132  before  the  Clinical  Society,  A  detailed  account  of  each  will  be 
Dd,  with  ten  others,  in  the  TtanMctiotut^  vols,  xxii,  p.  198,  and  ixiv.  p.  155, 
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The  following  possible  causes  of  hsBmorrhage  after  nephro-lithotomy 
must  also  be  remembered : 

Id  case  No.  19  in  the  table,  p.  139,  the  patient  was  a  young  Welsh  miner,  with 
all  the  symptoms  of  renal  calculus  well  marked.  At  the  operation  two  calculi  were 
easily  found  and  removed  from  the  lower  part  of  the  right  kidney.  About  three 
hours  after  the  operation  the  usual  soakage  of  urine  had  taken  place  through  the 
dressings ;  but  it  was  noticed  to  be  unusually  brightly  stained  with  blood.  When 
the  dressings  were  removed  blood  was  seen  to  be  trickling  through  the  tube  which 
I  had  left  in  contact  with  the  wound  made  in  the  lower  part  of  the  outer  border 
of  the  kidney.  Dr.  Bligh,  now  of  Caterham  Valley,  and  then  house-surgeon^  plugged 
the  wound,  and,  the  patient  passing  into  a  state  of  collapse,  resorted  to  saline 
infusion.  On  my  arrival  at  this  time,  I  found  that  the  patient  had  partially 
rallied.  Similar  bleeding  followed  about  two  hours  later,  the  wound  was  replugged, 
and  transfusion  again  resorted  to ;  but  the  patient  sank  seventeen  hours  after  the 
operation.  At  the  necropsy  nothing  was  found  in  the  wound  beyond  some  coagula 
and  ecchymosis  round  the  kidney,  and  a  very  small  calculus,  which  I  had  over- 
looked when  the  two  others  were  removed.  There  was  marked  contraction  of  the 
mitral  valve.  It  is  very  difficult  to  estimate  the  loss  of  blood  in  such  a  case,  but 
it  was  thought  not  to  exceed  six  or  seven  ounces,  and  there  were  no  coagula.  The 
operation  was  of  the  simplest  kind,  but  the  marked  pallor  of  the  patient*s  face 
ought  to  have  led  me  to  inquire  for  a  cause  beyond  that  which  I  too  readily  took 
for  granted,  viz.,  the  pain,  etc.,  set  up  by  the  renal  calculi.  I  am  not  aware  of 
any  case  that  has  been  published  in  which  surgical  haemorrhage  has  been  asso- 
ciated with  a  contracted  mitral  valve,  but  I  have  been  given  to  understand  that 
parturient  women  with  the  above  lesion  are  especially  liable  to  the  peril  of  flooding. 

Another  possible  cause  of  haemorrhage  after  nephro-lithotomy  is 
where  calculi  are  associated  with  a  gro^^i:h  in  the  pelvis  of  the  kidney. 
Mr.  Battle  has  recorded  a  most  interesting  instance  of  this  (Brit, 
Med,  /ouni.  vol.  i.   1895,  P-   1206): 

At  a  lumbar  nephro-lithotomy  several  oxalate  calculi  were  removed  and  a  villous 
growth  scraped  away  from  the  lower  anterior  aspect  of  the  pelvis.  The  patient 
resumed  work,  but  the  hsematuria  returned  and  became  profuse  and  constant,  and 
the  kidney  was  removed  about  eighteen  months  after  the  first  operation.  The  surface 
about  the  pelvis  was  papillated  and  firm,  and  the  microscope  showed  evidence  of  a 
new  growth  at  this  spot,  but  whether  this  was  a  simple  papilloma  or  a  squamous 
epithelioma  remained  doubtful. 

2.  Cellulitis.  If  it  has  been  needful  to  incise  or  tear  the  kidney 
freely,  if  the  urine  is  foul,  and  the  bleeding  has  been  arrested  with 
difficulty  after  imperfect  and  repeated  plugging,  this  may  be  readily- 
brought  on.  Other  causes  of  this  will  be  found  in  much  disturbance 
of  the  wound  or  fingering  by  many  hands. 

3.  UrsBmia,  if  the  other  kidney  is  the  site  of  calculous  disease  or 
disorganised.  This  was  chiefly  the  cause  of  death  in  the  case  in 
which  I  removed  the  large  stone  (Fig.  40). 

The  patient  was  a  solicitor,  aged  58,  of  sedentary  life,  and  gouty  history,  who  bad 
suffered  from  attacks  of  right  renal  colic  off  and  on  for  upwards  of  thirty  years,* 


♦This  long  duration  of  symptoms  was  unfavourable.  Mr.  Keetley  was  more 
fortunate  in  a  case  equally  long  standing,  in  a  much  younger  patient  QBrit,  Med, 
Jaum,f  voL  i.  1890,  p.  134.  A  gentleman,  aged  44,  for  thirty  years  had  not  passed 
twenty-four  consecutive  hours  without  pain.  Mr.  Keetley  removed  150  calculi  from 
the  right  kidney.  A  large  rough  calculus  had  blocked  the  way  into  the  ureter  for 
the  numerous  smooth  calculi  which  formed  behind  it.  The  patient  made  ft  good 
recovery; 
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thete  ftliacks  hftying  become  iucxeasiugly  fierce  for  aboat  nix  months.  Oco&aionftlij 
be  hid  hakd  ^iglit  paiu  on  the  left  side,  and  oo  the  moniiiig  fixed  for  the  operation 
ht  piftsfieil  two  small,  fawn *co loured  calculi  of  lithir,  acid  and  litbates.  These  were 
quiip  iusufficlent  to  account  for  all  hia  KiiflFeriug^  and  as  prolonged  and  careful 
ti^itmciit  bad  cntiri'lr  failed,  and  as  his  **  life  was  not  worth  having  at  the  price," 
ilKj  o(»eratiou  was  proceeded  vriihr  and 
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Ibc  huge  renal  calculus  Bgurcd  re* 
nwed.  This  wa^  effected  with  the 
iitamt  eaae^  as  the  stonct  from  its 
fteind hardness,  was  readily  detected 
owQpying  the  distended  pelvis  of  the 
kidftt-'T,  A  profuse  jet  of  venous  blootl 
iollfjwe^i  its  removal  with  lithotomy 
fOTe*^p4,  after  it  had  been  U>0)*eued  by 
*  loooping  movement  of  the  liny^vr. 
1^  hemorrhage  wa«  at  once  arrestcil 
% ipoDge-pressiarc  kept  up  for  a  few 
ttiiiittteg.  All  went  well  f(»r  the  fin^i 
jwek,  Bare  for  persistent  oxalmia, 
Ic4i  no  treatment  could  remove, 
patient  was  able  to  ^U  up  and 
ttikd ;  appetite  returned,  and  the 
htJ  whs  healing  well.  On  the 
tilth  day  a  change  for  the  wor^e 
«t  in,  first  much  flatulence  and  nausea, 
ibeu  constant  rest  lens  uebw.  followed  by 
«»iaa,  t<»ndijig  in  death  on  the  morn- 
iiig  of  the  eighth  day,  I  canuot 
lApnbt  that  the  opposite  kidney  wat 
tiot  al«o  the  seat  of  etoiie,  and  its 
trieue    too  much    impaired    to  admit 
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The  larger  calc 111 ua  is  the  one  mentioned  here 
in  the  text  It  weighed  473  gr.,  and  coufliflted  of 
lithie  acid  and  litbates.  The  maui  mass  lay  in 
the  dilated  pelvis,  the  proc*saes  fitted  into  the 
ealyceB.  The  b mailer  calculus,  composed  chiefly 
ol  {Oxalates,  was  fiuceeasfully  removed  from  a 
patient  aged  24,  It  weighed  43  gr«"  The  two 
are  good  instances  of  what  nephroditbotomy 
can,  and  what  it  cannot  do,  without  grave 
riaka. 


of  recoverj',   though    I  was   unable  to 
obtiun  a  poijt-mortem  examination  to  verify  this.     I  should  add  that  the  urine  in 
thi*  patient   U-fore   the  operation  was  acid^  of  8p»  gr.    1018,  and  without  sugar  or 
albumca.    The  quantity  passed  was  natural,  and  the  urea  sometimes  normal,  some- 
tlmcii  slightly  deficient. 

Dr.  WTiipham  and  Mr.  Haward  (Cliii,  Soc,  Trmis,,  vol,  xv.  p*  123) 
have  reconierl  a  case  which,  with  ray  own  just  gi%'en,  points  urgently 
to  the  iraportance  of  surgeons  being  permitted  to  explore  earlier  : 

The  patient,  aged  56,  had  for  ** several  years"  boon  troubled  with  ^'gravel"  The 
fljmpt<raBa  here  were  chiefly  indicative  of  calculous  mischief  in  the  left  kidnc)%  but 
tbefo  wnn  some  tenderness  on  tlie  right  side  as  well  The  urine  here  was  1006  sp.  gr., 
alkaline,  and  contained  pus.  The  left  kidney  was  exploretl,  and  found  in  a  state  of 
pyo*neplirosie  i  no  calculus  was  found,  but  a  copious  discbarge  of  pus  took  place  soon 
Aftemmrdi,  giving  great  r<dief.  The  patient  a  little  later  again  lost  ground*  and  the 
womid  WW  thoTougbly  explored  a  second  timCt  but  the  patient  sank  a  few  hours 
after  thii,  a  month  after  the  first  operation.  The  left  kidiicy-iwlvis  was  much 
dili^terl  in  its  upper  part,  and  communicated  with  a  large  peri- nephritic  abscess. 
Th6  right  khincy  contained  a  large  branching  calculus. 

4.  Septicaemia.  This  condition  may  be  induced  by  the  wound 
becoming  foul,  a  complication  which  can  always  be  prevented  after 
removal  of  small  stone,^  from  healthy  kidneys.  But  where  pyo- 
nephrosis exists,  it  may  be  impossible  to  keep  the  wound  sweet  from 
the  iirst.     lliis  was  so  in  Case  6  of  the  subjoined  table* 

Here,  after  ii^raoval  of  nine  calculi,  I  was  obliged  to  remove  the  kidney  a  year 
bkXJCT,  owing  to  the  persiatcncc  of  a  fuftid  sinus. 
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And  it  18  to  be  noted  that  septicseniia  may  occur  after  a  nephro- 
lithotomy, successful  as  far  as  the  removal  of  the  stone  goes,  after 
a  considerable  interval,  where  pyo-nephrosis  coexists.  This  is  an 
additional  reason  for  carefully  considering  the  advisability  of  perform- 
ing nephrectomy  in  such  cases. 

Dr.  Shepherd,  of  Montreal,  has  published*  a  very  interesting 
instance  of  this  kind : 

Kephro-lithotomy  was  performed  in  a  patient  aged  26,  who  had  suffered  from 
symptoms  of  stone  for  seven  years,  with  no  tumour,  and  pus  in  the  urine.  An 
enormous,  unbreakable  stone  of  triple  phosphate  was  removed  with  much  difficulty 
from  the  left  kidney.  It  weighed  4  oz.  7  dr.,  and  measured  3J  inches  in  length  and 
9  inches  in  circumference.  The  tissue  of  the  lower  part  of  the  kidney  exposed 
seemed  healthy,  and  no  pus  being  evacuated  it  was  thought  best  not  to  remove  the 
organ.  The  wound  continued  to  discharge  pus,  and  the  temperature  varied  corre- 
spondingly for  three  months  and  a  half  after  the  operation,  when  septicaemia  set  in 
and  proved  fatal.  The  necropsy  showed  that  the  upper  part  of  the  kidney,  which 
was  not  exposed,  consisted  of  large  communicating  sacs,  containing  over  10  01. 
of  fetid  pus,  and  a  number  of  irregular  branched  calculi.  Dr.  Shephcnl  points  ont 
that  the  fatal  septicaemia  was  undoubtedly  due  to  these  abscesses,  showing  the  need 
of  thorough  exploration  in  all  cases  where  a  large  stone  has  set  up  grave  changes, 
and  of  extirpation  in  most  of  them. 

I  have  described  lumbar  nephro-lithotomy  fully  because  I  believe 
that,  on  the  whole,  it  is  much  the  safer  operation  for  the  great 
majority  of  operators.  But,  to  make  the  account  complete,  reference 
must  be  made  to  the  proposal  that  abdominal  should  replace  lumbar 
nephro-lithotomy. 

As  might  be  expected,  this  proposal  has  come  from  a  specialist  in 
abdominal  surgery.  Mr.  K.  Thornton  {Hai-veian  Lectures^  "  Surgery 
of  the  Kidneys,"  p.  34)  gives  the  following  reasons  for  preferring  his 
combined  method :  "  Recognising  the  difficulty  in  the  diagnosis  of  a 
stone,  and  the  still  further  complication  introduced  by  the  transference 
of  pain  in  some  cases  to  the  opposite  side,  and  the  importance  of 
being  able  to  examine  the  other  kidney  and  both  ureters  thoroughly, 
throughout  their  whole  course,  I  proposed  to  open  the  abdomen  by 
Langenbtich's  incision  over  the  suspected  kidney,  examine  carefully 
both  kidneys  and  ureters,  and,  having  found  a  stone,  to  employ  one 
hand  in  the  peritonaeum  to  fix  the  kidney  and  stone,  and  guard  the 
colon,  while  with  the  other  I  could  cut  down  upon  the  stone  directly 
from  the  loin,  merely  making  an  opening  through  the  loin  tissues 
large  enough  to  introduce  the  finger  and  necessary  forceps  for  the 
extraction  of  the  stone."  And  again,  at  p.  36 :  "  We  are  cert^n  that 
the  patient  has  the  usual  allowance  of  kidneys.  The  chances  of 
overlooking  the  stone,  if  there  is  one  present  in  either  kidney,  is 
reduced  to  a  minimum.  I  do  not  say  that  the  abdominal  handling 
is  absolutely  infallible,  but  in  fourteen  operations  I  have  only  once 
failed  to  find  a  stone,  and  the  recovery  and  present  health  of  this  one 
patient  make  it  highly  improbable  that  there  was,  or  is,  a  stone  in 
her  kidney.  This  result  compares  very  favourably  with  the  large 
number  of  unsuccessful  lumbar  explorations  already  recorded." 

•  Philadelphia  Newi,  April  23,  1887 ;  AnnaU  of  Surgery,  vol.  vi.  August  1887,  p.  185. 
The  right  kidney  is  stated  to  have  been  perfectly  healthy,  but  double  its  normal  siie. 
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No  one  who  has  seen  much  of  lumbar  nephrolithotomy  would  allow 
tk  above  remarks  to  pass  uneriticised. 

While  I  am  fully  aware  of  the  difficulties  in  determining  whether 
a  stone  is  prejsent,  and  iii  what  pait  of  the  kidney  it  lies,  I  am 
convinced  that  every  year  that  goes  by  will  perfect  onr  power  of 
diai^ods,  by  making  clearer  to  os  the  conditions  that  simulate  stone. 
''The  large  number  of  unsuccessful  lumbar  explorations"  of  which 
Mr.  Thornton  makes  a  strong  point  is  not  quite  correctly  referred 
to  bv  him.  He  implies  that  a  stone  was  there,  but  that  operatoj*s 
making  use  of  lumbar  nephro-lithotomy  failed  to  find  it.  Now  this 
is  not  quite  the  case.  In  the  great  majority  of  cases  no  stone  was 
present.  They  were  cases  in  which  the  diagnosis  was  at  fault.  It 
hiLs  always  been  so  with  every  new  operation,  and  is  one  of  those 
lialts  which  time  alone  puts  straight.  In  reality,  these  failures  to 
find  a  stone  are  rather  creditable  to  the  lumbar  operation.  The 
operators  have  been  of  the  most  vaiying  degrees  of  experience,  and 
the  irreat  majoritj^  of  their  cases*  have  recovered.  Would  this  have 
been  the  case  if  the  explorations  had  been  through  the  peritona^al 
cavity  with  **the  nocessary  manipulations  to  examine  the  kidneys  and 
ureters''?  Now,  on  this  hangs  one  of  my  chief  points.  No  one 
who  knows  anything  of  what  Mr.  Thornton  has  done  for  abdominal 
iurgery  will  doubt  tor  a  moment  that  operations  on  tlie  kidtny 
through  the  peritonaeum  are  certain  to  be  as  safe  in  his  hands  as  any 
such  operation  can  be.  But  what  this  book  has  to  try  and  teach  is 
what  operation  is  the  safest  for  the  largest  number  of  operators.  I 
carniot  agree  mth  Mr.  Thornton  that  the  increased  risk  due  to  the 
opening  of  the  peritonteum  is  practically  nil — f.e„  if  the  surgeon 
will  take  the  pains  to  perform  a  thoroughly  aseptic  operation.  I 
should  agree  that  the  risk  of  peritonitis  is  now  much  smaller  than  it 
wa«,  but  there  are  other  risks  which  are  inseparable  from  this  mode 
of  eiploring  the  kidney.f  1  refer  to  the  s!iock  which  the  necessary 
manipulations  of  certain  very  vital  parts  must  entaih  Mr.  Thornton 
will  be  able  to  go  straight  to  the  kidneys  with  a  minimum  of 
disturbance  of  the  overlying  parts.  But  is  it  to  be  belie ve<l  for  a 
inoment  thafc  this  would  be  the  ciise  with  the  majority  of  opera- 
tOTs?  And  this  brings  me  to  another  jKiint,  Others  who  have 
^rittl  this  method  have  not  found  it  so  easy  to  detect  the  presence  of 
a  renal  calculus  or  to  determine  the  condition  of  the  kidneys.  With 
regard  to  the  latter  |>oint,  I  may  mention  the  following: 

A  woman  was  «cnr  to  mc  with  loiig-stii riding  pyuria  of  renal  origin.  She  was 
cltwljr  very  near  ber  end  from  kidney  failarc,  and  during  ibe  five  days  she  lived 

•  1  have  pointed  ont  (p,  131)  that  there  19  reason  to  fear  that  fatal  cases  have  not 
'^B  published.     But  this  would  not  apply  to  the  lumbar  operation  only. 

T  Etery  one  who  has  seen  much  of  renal  surgery  will  know  that  grave  shocks  may 
'^^lilybe  met  with  in  some  of  these  cxploratione  of  the  kidney.  Thus,  in  the  case 
^  Qephro-lithotomy  (Ko.  12  in  the  table,  p.  138)  in  a  lady  of  40,  with  fifte*jn  years* 
■"•^ory,  from  whom  I  removed  three  cystine  calcnli,  the  patient  wat^  so  aniemic  and 
ttuhte^lthy  from  her  long-continued  pain  and  marred  life,  that  she  nearly  Nuccniiibed 
•i^Tiug  the  operation.  Yet  this  was  of  the  simplest,  the  loin  thinr  the  wileuli  (387  gr.) 
i<wt»d  ftt  once  and  extracted  easily,  the  operation  itself  not  exceeding  twelve  minuter. 
A-C,E,  followed  by  ether  had  Ixsen  given,  but  the  pulse,  always  weak,  became  almost 
"opcrccptible  after  the  first  iucisiou. 
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BO  Operation  wm  ndmimihle.  After  her  d*!iith  I  thought  it  a  good  opportumty  to 
investigate  the  condition  ol  the  kidtieys  by  an  abdominal  incision.  I  was  able  to 
feel  that  there  was  a  right  kidney^  which  felt  so  bard  that  I  thought  it  contained  a 
atone.  Alxjut  the  condition  of  the  left  kidney  I  was  quite  unable  to  satisfy  my«elf. 
The  necropsy  showed  that  the  right  kidney  was  in  a  condition  of  fibroid  atrophy  ; 
no  fltone  was  present.  The  left  was  a  thiu*walied  sac  containing  pti£.  Owing  to  the 
great  tenderness  on  this  side,  1  hatl  looked  on  this  kidney  as  the  sooroe  of  the  pyuria. 
It  wonid  have  been  readily  reached  from  the  loim 

I    have   only   once   tried   to    detect  a    renal    calculus   through    an 

abdominal  incision. 

The  case  was  No.  21  in  the  table  at  p,  139.  As,  in  addition  to  the  renal  syinptomfit 
there  was  trouble  indicating  oophorectomy,  I  took  the  occasion^  after  Br.  Galabin 
had  removed  the  ovarieB,  to  explore  the  loft  kidiiey,  where  the  presence  of  a  *tonc 
was  BUBpected,  The  exiistetiee  of  a  calculus,  which  felt  a  large  one^in  reality,  three 
were  pr«3sent — and  of  a  small  hydro- nephrosis  could  be  made  out,  conditions  which 
were  verified  at  the  time  of  the  nephro-Iithotomy  a  little  later. 

In  this  case  the  kidney  was  not  enlarged,  of  the  ordinary  Hrni 
consistence,  save  near  the  peh'is,  and  free  from  the  results  of  past 
inflammation.  In  such  cases  as  these  it  will  always  be  easy  to 
detect  the  presence  of  the  stone,  but  it  will  be  veiT  different  in 
those  cases  where  the  stone  lies  in  an  enlarged  kidneVt  the  seat  of 
a  collection  of  fluid,  or  in  one  matted  down  with  much  thickening 
of  surrounding  tissues  from  long-standing  inflammation. 

But  1  would  rather  quote  the  opinions  of  others.  Mr.  T.  Smith 
(Discussion  at  the  Clinical  Society,  Brit,  Med.  Jmtrn,,  1887,  vol.  i, 
p.  393)  said  that  Mr;  Tlvomton  had  seemed  to  represent  that  by  open- 
ing the  abdomen  from  the  front  one  coukl  ascertain  with  certaintv 
whether  there  was  a  stone  in  the  one  or  other  kidney.  But  one  could 
ivot  always  tell  this  even  if  one  telt  the  kidney  out  of  the  body.  In 
three  different  cases  in  which  he  had  handled  kidneys  so  removed  no 
stone  could  be  detected  therein  until  the  kidney's  were  cut  open.* 
Another  very  interesting  case,  brought  by  Mr.  Page  before  the  Medico- 
Cldrurgical  Society  (Brit,  Med.  Joirrn.,  1888,  vol.  i.  p.  795)  shows  what 
cai^  is  needed  when  abdominal  exploration  for  the  exfiminution  of  the 
kidneys  is  made  use  of. 

Mr.  Page  thought  that  in  this  case  abdominal  exploration^  had  he  made  it,  wotild 
probably  have  led  )iim  astray,  as  the  left  kidney,  which,  though  small,  was  the 
working  oiie^  would  have  been  rcmoFcd,  while  the  right  viseusj  which  was  really 
the  Bcat  of  pyelitis  aud  eontaiQed  aome  amall  stoDcSi  would  have  been  looked  upon 
as  merely  enlarged  to  do  the  work  of  two,  this  increase  in  aise  being  roally  due  to 
its  difleased  condition. 

Jlr.  K.  Thornton  (p.  37)  mentions  a  case  in  which  it  took  an  hour  to 
find  the  kidney  by  the  lumbar  incision,  and  which  ended  fatally^  and 
another  in  which  the  suri^eon  failed  entirely  to  find  the  kidney  by  the 
same  method.  Such  cases,  as  shown  by  their  number,  are  quite 
exceptional.  When  the  large  number  of  explorations  of  the  kidney 
by  the  lumbar  method  is  consideredj  it  will  be  acknowledged  that  the 
lumbar  method  is  characterised  b}"  the  ease  with  which  the  kidney  is 
found,  and  the  well-doing  of  the  cases  afterwards,  especially  w^hen  the 
gi-eat  number  and  the  diversity  of  operators  are  considered. 

With  regai'd  to  pain  in  one  loin  due  to  mischief  in  the  opposite 

*  Oil  this  point  see  Mr.  Morris's  c&iie,  p.  129. 
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kidneir,  we  have  very  little  kiiowlerlge  as  to  sympathy  between  the 
toneys.  But  this  conditiOE  is  oeit^inly  rare.  As  a  riile,  in  renal 
aJcnlus,  pain  is  alone  complained  of  on  the  side  in  which  the  stone  lies* 
ftiin  in  bbth  loins  means  usually  stones  or  disease  on  both  sides,  a  far 
graver  thing  than  "'  sympathy." 

Mi\  Thornton,  in  his  combined  method »  which  I  have  described  at 
p>l34,  lays  stress  upon  the  small  clean  cut  which  is  made  upon  the 
^tone  by  the  loin,  only  large  enough  to  introduce  the  finger  and  forceps. 
It  is  difficult  to  see  how  such  an  opening  would  suttice  to  remove  a 
small  stone  lying  in  a  calyx  on  the  anterior  sniface  of  the  kidney,  one 
of  the  nio.st  difficult  of  all  cases.  By  the  lumbar  operation  the  surgeon 
would  be  able,  after  freeing  the  kidney,  as  is  nearly  always  feasible,  to 
bring  it  out  of  the  wound  on  to  the  Ioiti,  and  eiirefully  handle  the 
anterior  as  well  as  the  posterior  surface.  With  regard  to  the  risk  of 
the  bernia  which  Mr.  Thornton  states  (loe,  supra  cU.)  to  be  *'  a  not 
uncommon  result  of  the  lumbar  operation,"  the  experience  of  most 
gu^eons  w^ll  be  quite  tlie  opposite.  As  alread}'  stated  (p,  103),  the 
tissues  in  the  lumbar  region  are  so  strong  and  unyielding,  compared 
with  those  in  the  anterior  abdominal  wall,  that  a  protrusion  does  not 
readily  take  place  here. 

Exploration  of  Kidney  in  Suppression  of  Urine, — The  above 
condition  is  so  grave  when  a  mechanical  cause  which  medicine  can 
avail  nothing  is  j>resent,  the  history  may  be  so  obscure  or  peiptexing, 
the  call  for  help  so  urgent,  that  some  allusion  must  be  made  to  the 
sulject  here.  One  of  the  most  brilliant  examples  of  what  nephro- 
lithotomy can  do  in  some  cases  of  suppression  of  urine  is  shown  by 
a  case  brought  by  Mr.  H.  C.  Lucas  before  the  Metlico-Chirurgical 
Society  (Trans.,  vol.  Ixxiv.  p,  129)  : 

The  paticiit,  aged  37,  had  bad  her  right  kidney,  a**  mere  »hellt  containing  masses 
of  itone  weighing  tweiity-onti!  ounces "  suceeBsfullj  removed.  Thriic  moiitbs  later 
t^  ir^  eeizod  with  agoniMng  pain  in  the  back  aud  left  loio.  Suppression  of  urine 
<iuickly  act  in,  und  on  the  lifth  day  a  calculus  wai*  removed  wliicli  was  exactly  of 
ibc  ibipc  to  act  as  a  ball* valve  to  the  top  of  the  left  ureter.  The  patient  made 
*ti  cicellcnt   recovery. 

But  in  many  cages  of  suppression  the  indications  ai'e  less  clear,  and 
there  is  often  much  difficulty  in  deciding  which  ureter  is  blockeci  owing 
to  the  deficient  history.  An  excellent  instjxnee  of  such  cases,  in  which 
the  Burroundiug  dithculties  were  most  successfully  met,  is  i-ecorded  by 
'>.  Fraser  and  Mr.  Parkin,  of  Hidl  (LmiceU  vol.  if.  1893,  p.  6SS) : 

*be  patienr  here  suflferiug  from  stippressioji  of  urine  was  74  years  of  age.  Beyond 
th«  evidence  pointing  to  obstructive  anuria,  There  was  very  little  to  tlirow  light  on 
^"^  oondition  of  the  kidneys,  or  whieb  organ  Hhould  l>e  explored.  Ab  the  patient 
"W  been  observed  by  her  friends  to  support  the  loft  side  in  walking,  and  aa  there 
^  deep-eeatcd  tenderness  in  this  loin,  Mr,  Parkin  explored  the  left  kidney  from 
'»'*  loin.  The  organ  was  enlarged,  distended,  ainl  bypertrophicd.  About  aix  ounces 
<*»  urine  escaped  when  the  kidney  was  incised  along  its  convex  border,  the  last 
P^J^on  to  come  away  being  mixed  with  some  pus.  No  Rtoiie  was  found,  and  the 
i^am  Hi  the  suppression  must  remain  obseure,  ag  the  patient,  though  74,  made  a 
OTery,  with  a  iiinus  from  which  most  of  thf  urine  passed. 

The  above  c^aes  eliow  the  importance  of  knowing  the  history  of  the 
t'^e,  and,  where  this  is  deticient,  making  a  most  minute  examination, 
1^0  point  being  considered  too  trivial  to  be  pieced  in  with  others,  before 
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it  is  decided  which  kidney  is  the  working  one  and  now  obstructed,  and 
which  is  obsolete. 

Any  operative  interference  should  be  undertaken,  if  possible,  before 
the  stage  of  constant  hiccough  and  vomiting,  twitching  or  convulsions, 
and  drowsiness  deepening  into  coma,  has  been  reached. 

Before  alluding  to  the  operative  steps  to  be  resorted  to  it  will  be  well 
to  remember  that  the  causes  of  suppression  of  urine  which  it  is  thought 
may  be  benefited  by  surgical  interference  are  various  in  their  nature. 

The  first  and  the  one  most  likely  to  be  permanently  relieved  is  a 
calculus  impacted  in  the  pelvis  or  the  ureter  of  the  only  working 
kidney.  Another  and  much  less  favourable  class  is  that  where  the  only 
remaining  functional  kidney  is  the  site  of  acute  inflammation  dating  to 
old  calculous  or  tubercular  pyelitis.  Another  class  is  the  traumatic 
one.     Such  cases  are  the  following: 

Mr.  Cock  recorded  (^Path,  Soc,  Trata.,  voL  i.  p.  293)  the  case  of  a  young  man  who 
died  comatose  on  the  eleyenth  day  after  an  accident.  All  the  symptoms  of  the  original 
injury  and  the  subsequent  peritonitis  subsided  in  a  few  days,  save  that  the  catheter 
withdrew  nothing  but  blood.  The  autopsy  showed  a  ruptured  single  kidney.  In  Mr. 
Poland's  case  (^Chty's  Hop.  Reps,^  voL  xiv.)  the  complete  suppression  of  urine  which 
followed  an  injury  was  due  to  thrombosis  of  the  renal  vessels  of  one  kidney,  and 
rupture  of  the  pelvis  on  the  other  side. 

It  will  be  seen  that  obstruction  by  a  calculus*  is  the  only  one  which 
promises  much  success  to  the  efforts  of  the  surgeon. 

With  regard  to  the  operation  in  cases  of  suppression,  if  the 
patient's  condition  is  good,  and  if  no  sufficient  history  is  forthcoming, 
the  surgeon  will  be  justified  in  examining  the  condition  of  the  kidneys 
by  an  incision  in  the  linea  alba,  being  mindful  of  the  fallacies  to  which 
I  have  alluded  at  p.  135.  If  he  finds  a  stone  in  one  ureter  he  must 
either  push  it  up  to  a  part  where  he  can  cut  down  upon  it  by  the  safer 
lumbar  operation,  or  remove  it  from  the  abdomen  by  the  stops  given 
below,  p.  167.  If  no  stone  is  found,  and  it  is  decided  to  drain  the 
kidney  which  seems  to  be  the  working  one,  this  should  be  done  by  a 
lumbar  incision.  It  is  not  only  safer  for  the  great  majority  of  operators, 
but  it  must  always  be  remembered  that  in  these  cases  of  suppression 
the  working  kidney  is  usually  a  damaged  one,  and  pyelitis  may  be 
present  with  more  or  less  pus  in  the  kidney. 

NEPHBECTOMY. 

Indioations. 

i.  Cases  of  renal  tuberculosis,  preferably  as  the  primary  operation  and 
also  cases  of  tuberculous  pyo-nephrosis  explored  previously  and  drained 
by  nephrotomy,  but  in  which  a  discharging  sinus  persists.  Here  the 
kidney  should  be  removed  when  the  following  conditions  are  favourable 

•  In  very  raj*e  cases  the  ureter  may  be  obstructed  by  a  body,  perhaps  capable  of 
removal,  and  not  a  calculus.  Mr.  Butler,  of  Guildford,  records  (Lancet^  voL  L  1890, 
p.  79),  a  case  of  suppression  of  urine  lasting  thirteen  days.  The  necropsy  showed  that 
the  ureter  of  the  only  working  kidney  (the  left  one)  was  gpreatly  distended  with  urine 
and  plugged  by  a  solid  hard  body  in  about  its  centre.  This  proved  to  bo  a  venous 
thrombus  which,  formed  in  one  of  the  veins  in  the  kidney,  had  passed  through  a  rent 
in  the  kidney  tissue  into  the  pelvis  and  ureter.  Here  the  suppression  came  on  four 
days  after  a  blow  on  the  abdomen.  No  symptoms  had  pointed  to  renal  disease,  and, 
save  that  the  blow  was  on  the  left  side,  there  was  nothing  to  tell  on  whiob  side  the 
obstruction  was. 
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-viz.,  the  age  and  strength  of  the  patient,  the  absence  of  visceral 
infection,  tubercular  or  larclaceoiis.  and,  if  possible,  a  date  not  too  long 
deferred,  for  the  additional  reason  that  the  kidney  will  be  increasingly 
matted  down  and  difficiilfc  t^f  removab  while  its  fellow  may  have  become 
involved  in  the  disease. 

On  this  p)oiut  1  maj  quote  again  from  my  paper  on  the  conditions 
which  simulate  renal  calculus  (Brit.  Met^.  Jouni.^  1890,  vol.  i.  p.  117)  : 

'*I  would  most  strongly  urge  this  course  (early  exploration  of  the 
kidney)  with  a  twofold  object:    (i)  to  clear  up  the  case,  and  (2)  to 

t  perform  nephrectoniy  if  fche  kiclney  is  found  to  be  the  site  of  so  fatal  a 
diuease.  Il'  I  am  told  of  the  unwisdom  of  this  step»  owing  to  the  proba- 
Wity  of  both  kidneys  being  affected,  I  would  reply  that,  as  a  rule,  both 
kidneys  are  not  affected  at  an  early  stage.  Thus  Dr.  Fagge  {Mediciyie^ 
ToL  ii,  p*  488)  gives  a  list  of  thirteen  cases  which  show  '  the  characters 
of  tuberculous  disease  of  the  kidney  at  its  commencement/  In  only 
three  of  these  were  both  kidneys  affected,  and  in  all  these  tubercular 
miechief  was  present  in  the  bladder  also.     If  during  this  early  explorar 

Ition  one  or  two  pyelitic  dilatations  art*  found,  extirpation  of  the  kidney 
ihotild  be  performed  w^hile  the  organ  is  still  small  and  movable,  and 
liefore  the  rest  of  the  genito-urinary  tract  becomes  involved. 
''I  need  not  remind  my  hearers  of  the  miseries  which  lie  before  a 
patient  with  establii^hed  tubercular  kidney,  the  results  of  ulceration  of 
Uh  bladder,  with,  perhaps,  vomica?  in  Ins  prostate,  and  the  inevitable 
jKHirse  downhill — arrested,  it  may  be,  for  a  little  while  by  nephrotomy 
'tod  drainage/' 
My  own  experience  of  drainage  alone  in  established  tubercidar  kidney 
is  most  unfavourable,  the  relief  being  slight  and  short-lived,  and  not 
'^Testing  long  the  hectic  and  increasing  debility.  On  the  other  hand, 
in  four  cases  in  which  I  have  Iveen  able  to  peifonn  nephrectomy  early 
L  (caies  Nob.  8,  12,  13,  16,  p.  159)  the  result  has  been  moat  satisfactory. 
■  In  four  othei^s  (3,  4,  lii  17,  ihid.)^  the  recover}^  though  less  complete, 
P^  waa  very  satisfactory.  Final h%  in  two  (cases  15  and  22,  t/n/f.),  the 
,  eleventh  and  twelfth  cases  in  which  I  have  removed  a  tubercidar  kidney, 

K       the  disease  was  too  advanced  in  both  for  the  result  to  be  satisfactory. 
^t         Ramsay  (loc.  cif,,  p,  113)   gives  the  results  of  191   cases  of  primary 
^HAAephrectomy  for  renal  tuberculosis.     Of  these  106  were  noted  as  cured, 
^^^1  were  improved,  37  died  within  one  month  of  the  operation,  and  17 
tlied  at  a  later  period. 

Forty-nine  cases  of  secondary  nephrectomy  after  a  previous  nephi'o- 
t<imyare  also  given.  Of  these  18  died  shortly  after  the  operation,  and  23, 
t>r46per  cent.,  were  cured.  Of  the  37  cfeaths  resulting  from  primary 
^^jphrectomy,  9  were  due  to  uriemia,  3  to  tuberculosis  of  the  other 
'^Wney,  and  2  to  amyloid  degeneration  of  the  other  kidney.  These  14 
^leaths  serve  to  emphasise  the  importance  of  thorough  investigation  of 
^^«  capacity  of  the  other  kidney  before  nephrectomy  is  decided  upon. 
^^T  although  the  second  kidney,  as  mentioned  above,  is  not  often 
[iSected  in  early  cases,  yet  when  the  case  only  comes  under  observation 
'n  the  more  advanced  stages,  it  will  very  possibly  be  diseased. 

Should  the  condition  of  the  other  kidney  still  remain  doubtful  after 

^he  ordinaiy  methods  of  investigation  have  been  exhausted^  then  it 

1^      becomes  necessary  to  examine  it  by  means  of  an  exploratory  incision, 

H      Eflebolds  (Aniials  of  Surgery^  April  1898)  advises  a  lumbar  exploratioii,^ 
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and  this  is  doubtless  the  safer  and  more  certain  method.  The  disturb- 
ance caused  will  be  comparatively  slight,  and  is  more  than  balanced  by 
the  additional  security  that  the  sui'geon  will  feel  when  proceeding  to 
perform  nephrectomy  a  week  later.  The  doubtful  utility  of  examination 
of  the  other  kidney  through  an  abdominal  incision  has  been  referred 
to  above  (p.  135).  These  remarks  apply  equally  to  the  two  following 
conditions,  calculous  disease  and  hydro-nephrosis. 

ii.  Calculous  pyelitis  or  pyo-nephrosis  where  the  kidney  is  destroyed  ^ 
by  long  formation  of  calculi  and  consequent  suppuration,  where 
numerous  calculi  exist  with  sacculation  of  the  kidney,  or  where  a  large 
and  branching  calculus  is  so  embedded  as  to  resist  removal.  Th^e 
indications  for  nephrectomy  have  been  already  considered  under  the 
heading  Nephro-lithotomy  (p.  1 30),  as  it  is  during  the  performance  of 
this  operation  that  the  question  of  removing  the  kidney  for  the  above 
conditions  will  arise. 

iii.  A  kidney  the  site  of  hydro-nephrosis.  The  treatment  here  will 
vary  according  to  the  degree  to  which  the  disease  has  advanced. 
Aspiration,  lumbar  nephrotomy,  and  drainage,  the  edges  of  the  cyst 
being  stitched  in  the  wound,  and  nephrectomy  have,  each,  been  advo- 
cated here.  Occasionally  repeated  aspirations  are  suflScient,  as  in  Mr. 
Croft's  case  (Cliii,  Soc,  Trails.,  vol.  xiv.  p.  107),  in  which  eight  aspirations 
(through  the  lumbar  region)  within  four  months,  between  three  and  four 
pints  being  withdrawn  each  time,  sufiiced  to  cure  a  hydro-nephrosis 
in  a  boy  aged  12.  It  is  noteworthy  that  the  case  was  distinctly 
traumatic  in  origin,  and  that  the  last  fluid  withdrawn  contained  a  very 
large  amount  of  albumen.  It  is  for  such  cases,  especially  if  the  interval 
between  the  aspirations  lengthens  each  time,  that  aspiration  should  be 
reserved.  This  method  is,  however,  so  rarely  successful  that  the  surgeon 
will,  in  advanced  cases,  have  to  decide  between  nephrotomy  and 
drainage,  and  nephrectomy.  It  is  now  acknowledged  by  the  advocates 
of  the  former  step  that  it  has  given  less  favourable  results  than  were 
expected.  The  time  taken  is  usually  very  great,  the  frequent  change  of 
dressing  necessitated  by  the  constant  soakage  is  most  irksome,  and, 
later,  the  wearing  of  a  lumbar  urinal  is  most  inconvenient,  leading  as  it 
often  does  to  an  eczematous,  raw  area  around  the  sinus.  The  sinus, 
moreover,  is  liable  to  become  foul  and  to  contain  phosphatic  material. 
The  tube  also,  which  leads  into  the  urinal  from  the  sinus,  easily  becomes 
blocked,  and  causes  much  discomfort  from  redistension  of  the  cyst. 

In  future,  nephrectomy  will  be  oftener  performed  for  hydro-nephrosis 
whei'e  the  kidney  is  much  altered,  either  as  a  primary  operation  or  after 
allowing  a  sufficient  interval  to  elapse  for  shrinking  of  a  large  cyst,  but 
no  prolonged  delay.  Where,  therefore,  the  patients  are  young,  with 
every  prospect  of  a  long  and  active  life  before  them,  where  a  month's 
drainage  has  failed  to  bring  about  any  considerable  diminution  in  the 
amount  escaping,  and  where  the  fluid  thus  coming  away  contains  but  a 
small  amount  of  urine,  and  where  there  is  evidence  that  the  other  kidney 
is  competent,  the  cyst  and  remaining  kidney  tissue  should  be  extirpated 
from  the  loin  before  it  has  become  more  firmly  matted  to  the  surround- 
in  jor  parts.* 

*  If  in  hydro-nephrosis,  after  an  exploratory  nephrotomy,  bloody  urine  descends  into 
the  bladder,  the  indication  for  leaving  the  kidney  will  be  greater,  especially  if  the 
viscus  show  a  cortex  of  fair  thickness,  and  is  not  a  mere  sac  with  little  if  any  secret- 
ing  tissue. 
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In  cases  where  the  hydronephrosis  is  early  and  due  to  movable  kidney, 
uephrormphy  will  often  suffice  (p,  162).  In  a  few  other  cases  the  hydro- 
nephrosis  may  be  due  to  valve  or  stricture  of  the  ureter.  For  an  account 
of  the  different  operations  performed  for  the  relief  of  these  conditions,  I 
may  refer  my  reader  to  the  surgery  of  the  ureter  (p.  167), 

iv.  Certain  eases  of  malignant  disease.  These  fall  into  tw^o  groups, 
which  must  be  looked  at  separately  from  an  operative  point  of  view. 
One  grotip,  the  sarcomata,  occurs  in  children  before  ten,  usually  much 
«irlier,  before  five.  In  such  cases  the  risks  of  immediate  death  from 
fihock.  aided  often  by  i^eritonitis,  of  early  recurrence,  or  of  death  from 
fieconclary  deposit:^  elsewhei'e,  should  be  put  clearly  before  the  parents, 
together  with  the  certaitity  of  an  early  death  if  the  grovel: h  is  left. 

The  other  group,  the  cajvinomata,  occurs  usually  in  patients  past 
middle  age. 

In  either  case,  an  operation  should  only  be  performed  in  an  early 
stage,  while  the  growth  is  still  internal  to  the  capsule,  and  wliile  the 
itfength,  health,  and  condition  of  the  viscera  are  satisfactory.  On  the 
Aher  hand,  where  the  history  makes  it  probable  that  the  gro\\th  has 
got  beyond  the  earlier  stage,  when  there  is  any  extension  to  the  lumbar 
glands  or  other  viscera*  wlien  there  is  nausea,  emaciation,  or  a  tempera- 
ture inclined  to  iall,  the  time  for  operation  has  gone  by.  So,  too,  any 
ascites  or  oedema  of  the  lower  limb  are  absolute  contra-indications. 

With  regard  to  the  freqonncy  of  secondary  deposits,  the  fact  tbat  Dr.  Dickitisou* 

ftmnd  these  to  be  present  ia  00  fewer   thftii    15  out  of   19  cases  atreagtbeiia,  very 

I  teiiiTcly,  the  argument  in  favour  of  early  operations  while  these  growths  are  small, 

IJI  vhich  lime,  moreover,  they  can  be  successfully  attacked  through  a  lambar  incision 

tafficiesitly  enlarged  by  the  steps  given  at  p.  148,  or  by  one  made  anteriorly. 

Much  information  may  be  gained  from  a  very  complete  study  of 
sarcoma  of  the  kidney  in  children  by  Mr.  George  Walker,  of  Baltimore 
(AnnaU  of  Suryertf,  vol,  ii,  1897,  p.  529  ei  sef^.).  In  all,  74  cases  in 
which  nephrect^omy  waa  performed  are  here  collected*  Of  these  27 
died  from  the  effects  of  the  operation,  28  died  from  recuri^nce,  14  passed 
out  of  sight,  and  4  remained  well  from  three  to  five  yeat*a  aft^r  the 
^  tion.  The  immediate  mortality  is  therefore  36'4  percent.  Though 
still  very  high,  this  is  a  vast  improvement  on  the  earlier  published 
figures ;  for  instance,  Biitlin  [Oper,  Surtf,  of  Maluj.  Bueiue,  p.  254) 
givea  60  per  cent.  As  regards  cores,  4  cases,  or  5 -4  per  cent.,  may 
be  considered  as  probable  cures,  but  it  is  quite  possible  that  some  of  the 
14  cases  that  passed  out  of  sight  were  cured,  since  they  were  all  of 
them  well  when  last  heard  of;  in  this  case,  5*4  per  cent,  is  too  low. 
Briefly,  the  most  important  points  in  connection  with  these  four 
auccessful  cases  are  as  follows  :— 

I.  ItTarV$  Cfi4t.  B07  aged  14  vearn.  The  tumour^  about  double  the  aixe  of  a  man'a 
fiat,  was  removed  through  a  T-shaped  lumbar  incision,  1)^  peri -renal  fatty  tissue 
^  Wis  freely  excised  after  removal  of  the  growth.  Well  live  years  later, 
B  2*  Schmidft  case.  Girl  aged  6  months.  The  tumour  was  the  aizc  of  a  child't^  head, 
^  and  was  removed  through  an  incision  two  fingers'  breadth  to  the  left  of  the  middle  Hoe 
<5f  ihe  abdomen*  The  peritonaeum  was  not  sutured.  The  child  was  well  four  yearn 
^  Utcr. 
H        J,  Abbe'iease,  Girl  aged  2  years.    The  tumour,  which  weighed  2^  lb8.t  wa«  removed 
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through  II  transrerse  incUion  extending  from  the  lumbar  region  to  near  the  middle 
liDe  of  the  abdomen.    The  child  was  well  four  years  alter. 

4,  Ahhe'i  ease.  Girl  14  months  old.  A  transrerae  incision  was  again  ufled^  ex- 
tending from  the  middle  line  of  the  abdomen  to  within  6  cm.  of  the  Bpine.  The 
child  weighed  I5lb9.f  the  tumour  7^  lbs.  The  chOd  was  well  three  and  a  half  jrear» 
later. 

Mr»  Walker  ako  compares  the  length  of  life,  from  the  time  of  the 
discoveiy  of  the  tumour,  in  crises  not  operate  on  with  those  that  were 
opemted  on.  In  68  cases  not  operated  on  the  average  length  of  life 
was  8  08  months,  in  the  operation  cases  the  average  wag  16*77  months, 
an  average  gain,  that  is,  of  8-69  months  by  operation.  Another  success- 
ful case  is  described  by  Malcolm  (Clin.  Soc,  Trans, ^  vols.  xx\^.  and 
xx\iii.),  the  child  being  in  good  health  two  years  and  four  months  after 
the  operation. 

Since  this  disease,  when  left  to  itself,  is  necessarily  always  fatal,  a  rate 
of  cure  after  operation  of  at  least  5  per  cent,  constitutes  very  strongs 
evidence  in  favour  of  operation  whei-ever  there  is  a  reasonable  hope  that 
the  whole  of  the  disease  can  be  removed. 

With  earlier  diagnosis  and  improved  technique,  it  is  to  be  hoped 
that  a  still  greater  measure  of  success  will  obtain. 

To  secure  this  improvement  the  following  points  deserve  attention. 
An  exploratory  incision  should  be  made  as  soon  as  obstinate  pain  and 
swelling  (perhaps  revealed  by  an  anaesthetic)  call  attention  to  the^ 
possibility  of  a  gro\\i:h,  and  l)efore  time  has  elapsed  for  lymphatic 
infection.  Where  the  case  comes  liefore  the  surgeon  in  a  more  advanced 
stage,  he  should  bear  ilr.  Malcolm^s  advice  in  mind.  As  in  the  *' treat- 
ment of  new  growths  elsewhere,  the  more  definite  the  outline  of  tlie 
tumour,  the  more  mobile  it  is,  the  slower  its  growth,  the  better  the 
state  of  the  patient's  health^ — in  fact,  the  stronger  the  emlence  that  the^ 
patient  is  only  locally  aflected,  the  more  likely  is  operative  treatment  to 
be  folloAved  by  prolonged  immunity  from  disease,*'  Cases  may  be  observed, 
on  the  other  hand,  in  which  the  ttmiour  has  no  definite  outline,  being 
fixed  to  and  incorporated  with  the  neighbouring  structures,  so  as  to  be 
absolutely  immubile,  being  also  of  very  rapid  gro^^th  and  accompanied 
by  extreme  emaciation.  Such  cases  are  obviously  unsuitable  fur  surgical 
interference.  *'  Before  the  operation  every  precaution  should  be  taken 
against  gliock.  Thus  the  limbs  should  previously  be  bandaged  in  cotton 
wool,  the  site  of  the  wound  only  exposed,  the  head  kept  low,  injections 
of  brandy  and  strychnine  slioukl  be  really,  ether  administered,  warmth 
maintained  by  operating  on  a  hot-water  table  when  possible,  and  warm 
iiTi gating  fluid  used.  Finally,  an  assistant  should  always  be  at  hand  to 
perform  saline  infusion,  and  this,  if  tised,  should  be  resorted  to  befoi^ 
the  close  of  the  operation,  when  the  condition  of  shock  may  be  irre- 
mediable/'* 

During  the  operation  itself  the  incision  must  be  sufficiently  free.  The 
lumbar  one,  carried  very  freely  forward f  (p.  148),  will  give  sufficient  room. 
The  peiitona^ura  will  only  be  opened  when  the  growth  is  very  large  or 
adherent.    Where  grave  shock  is  imminent,  haemorrhage  may  be  con- 

*  Br.  AWje  strongly  advises  the  nae  of  the  Treiidelenberg's  position  as  emptying 
the  blood  from  the  growth  into  more  important  parts,  and  the  injection  of  strong 
coffee  and  brandy  into  the  rectum  after  the  operation. 

f  Dr.  Abbe  used  a  similar  one  in  bis  two  guccessful  cases  mentioned  above. 
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tiolldd  by  forceps  left  in  situ  for  thirty-six  or  forty-eight  hours. 
It  is  easy  to  prevent  a  child  fi't»m  rolling  on  to  tlieae  by  packing  the 
patient  firmly  on  either  side  with  jnllows  iu  a  cot.  Finally,  as  Mr,  Malcolm 
liae  fthovvn,  every  vestige  of  the  capsule,  and  all  fat  afljacf  nt  to  it,  together 
with  any  fat  or  gland;?  about  the  renal  vessels,  should  be  removed. 

r.  Certain  cases  of  injury.  These  are  verj*  rare,  and  fall  into  the 
fallowing  groups :  (a)  Where  an  Injured  kidjiey  protrudes  from  a 
wgimd  of  the  abdomen,  usually  the  luin.  (/>)  In  some  cases  of  non- 
^ting  wound  oi'  the  kidney,  as  when  it  is  ruptured  from  a  fall  or 
(j)  Where  hoamaturia  doe.^  not  yield  to  treatment,*  the  blet^ing 
Ijeing  well  marked,  or  latent  and  insidious,  giving  evidence  indirectly  of 
it«  existence  b)*  the  increasing  pallor,  the  failijig  pulse,  impending 
sjnoope,  and  perhaps  a  swelling  in  the  loin,  as  in  case  No.  20,  Table, 
p.  161  -  (2)  Later  on,  when  the  injured  kidney  is  setting  up  serious 
suppTUtition,  which  does  not  yield  to  drainage.  (3)  For  rujjtured  ureter 
and  traumatic  hydronephrosis :  Mr.  Barker  has  recorded  {Lancet^  Jan.  17, 
1H85)  a  most  siiccessful  case,  in  which,  after  other  treatment  had  failed, 
he  removed  a  kidney  three  months  after  the  rapture, 

Tbe  child,  aged  jl,  had  been  run  over^  but  b4^jond  some  bruii^ing  and  one  Bmall 
dfli  pMied  there  was  nothing  to  point  to  injury  of  the  urinary  tract*  Having  left 
the  bo«pital  in  a  fort  nigh  t|  apparently  convalescent,  lie  was,  a  few  days  later, 
xlmitted  with  a  fluctuating  swelling  in  the  right  loin.  Tbiis  increasing,  was  aspirated, 
the  flitid  j-iddlng  ^  per  cent,  of  urea.  The  swelling  was  aubBCiiuently  drained^  and 
the  dnuuftgc-tubc  becoming  blocked  with  phosphiitic  deposits*  and  thua  causing  a 
fOod  deal  of  constitutional  dieturbancc,  tbe  kidnoy  was  removed.  It  proved  to  be 
Itnlthy.  the  ureter  being  torn  across  just  below  it, 

(c)  Penetrating  wounds.  Very  rarely  indeed  nephrectomy  may  be 
called  for  here  (i)  when  lucmorrhage  does  not  yield  to  treatment  aided 
by  exploration  and  plugging ;  (2)  when  a  nrinary  listnla  pemsts  after 
such  a  wound  in  certain  cases — ejj.,  when  the  other  kidney  is  healthy. 
('/)  Gunshot  wounds.  Owing  to  the  increase  of  revolver-injuries  and 
recent  advances  in  abdonn^nal  surgeiy,  tliis  matter  has  lately  received 
mtieh  attention.f  Whether  in  civil  or  military  practice,  gunshot  wounds 
of  tbe  kidney  are  only  too  likely  to  l^e  complicated  with  injuries  of  the 
intestines,  liver,  and  spine.       Wlien,  in  the  course  of  an  exploratory 

•  In  Mr.  Eawdon's  case  (^lor,  f«|/m  eft)  nephrectomy  was  performed  for  hiBBDor- 
fli»ge  aft4!r  an  injury,  but  at  rather  a  lator  datc^-r*,^.|  on  the  Hcventeeutb  day  after 
the  fill — ^to  prevent  blood  from  entering  the  bladder  and  increasing  the  acute 
tTititii  present.  Here  the  hjematnria  bad  diminishtid  at  lir»t,  and  Bubsequently 
Inensascd. 

t  Aa  might  be  expected,  Amoricati  surgeons  have  not  lx»en  slow  to  avail  them- 
•eltes  of  their  opportunities.  Prol  Nancrede  CinnttU  u/  Surf/rrtf,  June  1887,  p.  480) 
VDgge«t»  that  where  the  renal  or  splenic  artery  is  cut  by  a  bullet  the  TiecuB 
6oqU1  lie  remOTcd,  a«  gangrene  i«  inovital>le,  T>r.  Parker  (hr,  *itpra  rif,^  Kov, 
tS57,p.  379)1  in  a  case  of  bidlct-wound  of  the  abdomen,  liavin^'  hi'wu  up  Hve  perfora- 
IWfts  of  the  intestine,  found  that  the  left  kidney  waa  perioral ctl.  The  broniorrhage 
VM  Tisry  slight  at  this  time.  After  doing  well  for  twenty-four  hours,  the  patient 
^gin  tnddcnly  to  fail,  and  died,  collapBcdt  from  lueniorrbage  from  the  kidney.  Dr, 
Hrleei  regretted  that  he  had  not  pcrformetl  iR'pbrcctomy.  Dr,  V,  Briddon^  of  New 
York  {AnimU  t*f  Surgery ^  1894,  voL  i*  p.  641)^  in  ibrt-e  cases  explored  an  injury  to  the 
kidney  by  a  lumbar  incision  at  a  date  varying  from  one  to  four  weeks  after  the 
Aficidcnt,  and  Vjy  evacuating  bloody  urine,  foetid  clots,  irrigating^  and  tamponnading 
with  jodoform  gHUzCi  saved  his  paticots  from  a  state  of  grave  periL 
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operation  in  the  case  of  a  gunshot  wound  of  the  abdomen,  the  kidney 
is  found  to  be  the  seat  of  haemorrhage,  if  uncontrollable  by  other  means, 
nephrectomy  should  be  performed. 

vi.  In  a  very  few  cases  of  movable  kidney.  Where  nephrorraphy 
has  been  properly  performed,  as  e.g.,  by  the  method  given  at  p.  165, 
nephrectomy  will  never  be  required.  In  a  few  cases  nephrorraphy  will 
fail,  owing  to  the  complication  of  organic  disease,  as  in  the  instances 
given  at  p.  163. 

vii.  For  a  few  rare  diseases  of  the  ureter.  Israel's  case  (quoted  at 
p.  1 20)  of  chronic  ureteritis,  for  which  nephrectomy  was  performed,  may 
be  again  referred  to  here.  Another  very  instructive  case,  one  of  ureteral 
papillomata,  is  described  by  Le  Dentu  and  Albarran  (Bull,  de  FAcad,  de 
Mkl,,  No.  9,  1899): 

Male,  33,  had  had  frequent  attacks  of  renal  colic  for  which  nephrotomy  had  been 
performed  without  benefit.  A  diagnosis  of  ureteral  papilloma  was  arriyed  at  by  means 
of  the  cystoscopc.  The  kidney  and  ureter  were  therefore  removed.  The  kidney  was 
hydronephrotic,  and  the  ureter  contained  two  papillomata,  one  three-quarters  of  an 
inch  below  the  renal  pelvis,  the  other  at  the  vesical  orifice. 

viii.  Hydatid  disease  of  the  kidney.  Jerosch  (CentraM,  /.  Chir,, 
No.  38,  1899)  has  recently  recorded  two  cases  of  nephrectomy  for  this 
rare  condition.  In  the  first  cav^e,  death  took  place  on  the  third  day  from 
exhaustion  ;  the  second  case  recovered. 

ix.  Aneurysm  of  the  renal  artery.  Prof.  W.  W.  Keen  (Philad, 
Med.  Jaum.j  May  5,  1900)  reports  a  successful  case  of  nephrectomy  for 
this  rare  form  of  aneurj^sm  : 

The  patient  was  a  lady,  aged  45,  who  had  suffered  for  about  five  years  from  severe 
attacks  which  began  with  chilly  sensations,  followed  by  nausea  and  considerable  rises 
of  temperature.  These  attacks  lasted  a  variable  time  and  were  thought  to  be 
"  bilious."  Once  only,  during  the  last  attack,  there  was  a  small  amount  of  blood 
in  the  urine.  A  large  tumour,  thought  to  be  probably  a  hydronephrosis,  was  found 
occupying  the  whole  right  ilio-costal  space,  and  extending  from  the  right  flank  to 
a  point  about  5  cm.  beyond  the  middle  line.  The  tumour,  which  was  removed 
without  great  difficulty,  was  found  to  consist  of  the  kidney  flattened  out  on  the 
surface   of  a  large  aneurysm  of  a  branch  of  the  right  renal  artery. 

Prof.  Keen  gives  abstracts  of  twelve  similar  cases,  two  of  which  were 
operated  on.  Recovery  took  place  in  both  these.  Prof.  Keen  remarks 
that  "  there  is  nothing  peculiar  about  any  of  the  three  operations  other 
than  the  danger  of  haemorrhage,  especially  from  the  pedicle.  In  my 
own  case  the  pedicle  was  broader  than  I  have  ever  encountered  in  any 
prior  case  of  nephrectomy,  so  that  I  had  to  tie  it  in  seven  diiferent 
sections.  All  three  of  the  operative  cases  have  terminated  in  recovery, 
a  most  encouraging  outlook  for  the  future." 

Operations. 

These  are :  A.  Through  the  Lumbar  Begion.  B.  Through  the 
Abdominal  Wall,  and  the  Peritonaeum  as  well — (a)  by  an  incision 
at  the  outer  edge  of  the  rectus ;  (h)  by  one  in  the  linea  alba.  C. 
Through  the  Abdominal  Wall,  without  opening  the  Peritonaeum. 
These  methods  are  compared  at  p.  156.  D.  A  Combination  of  the 
Abdominal  and  Lumbar  Incisions.  E.  Enowsley  Thornton's  Com- 
bined Method. 
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A.  Lumbar  Nephrectomy. 

operation. 

The  position*  of  the  patient  and  rhe  earlier  steps  are  mueli  as  those 
m\y  ^iven  in  the  account  of  Nepliro-lithotomy,  p.  123. 
When  the  lumbar  fascia  has  be*^n  slit  up  and  the  fat  around  the 
kidney  torn  tbiTJUgh,  this  i>rgan  shtiuld  be  well  tlu'iist  up  by  an  assistant 
making  careful,  steady  pressure  with  his  fist  against  the  abdominal 
wall:  the  wound  being  now  widely  dilated  with  retractors,  the  surgeon 
examines  the  kidney,  and  lif^  next  to  decide  on  three  points : 

(i)  Is  removal  requiretl  ?t  (2}  Will  more  room  be  wanted  ?    If  so,  the 

iucidou  ah'eady  made,  slightly  oblique  and  aljout  half  an  inch  beluw  the 

twelfth  rib,  should  either  he  converted  into  a  T-shaped  one  by  another 

made  downwards  from  its  centre,  or  at  its  posterior  extremity,  along  tbe 

Wter  edge  of  the  quadratus  himborum,  or  continued  downwards  and 

fbrwarcb,  as  d escri bed  u n de r  Nep hro-l i t h o tomy  ( r /</(?  p .  1 24 ) .    A d d i ti on al 

room  may  also  be  gained  by  an  assistant  slipping  his  fingers  under  the 

lower  ribs  and  drawing  them  tbrcibly   upwards.      (3)   Is  the  kidney 

firmly  matted  down  or  no?     If  there  lias  been  no  surrounding  inilam- 

mafiou,  the  extra-peri tonteal  fat,  the  peritona?atn,  and  colon  will  be 

readily  separated  by  the  finger  working  close  to  the  kidney  until  the 

pelvis  and  vessela  are  reached.     But  if  inflammation  has  caused  firm 

adhesion  and  matting  down  of  the  kidney  to  adjacent  parts,  the  altered 

fftt  and  thickened  and  adherent  capsule  must  he  divided  down  to  the 

kidney  itself,  and  this  grmlually  enucleated   (partly  with  the  finger, 

partly  with  a  probe-point'ed  bistoury)  from  out  of  its  capsule,  which  ia 

left  behind. 

The  onl}^  guide  in  such  a  case  is  the  tissue  of  the  kidney  itself,  close 
to  which  the  finger  and  knife  must  be  kept. 

A  case  of  ilr.  H.  Marsh's  well  shows  this  difficulty : 

EemoTiil  of  the  kidney  could  not  here  bo  effected,  owing  to  its  mta  und  the  ^mness 
with  which  it  wag  erabeddcd  in  the  surrounding  condensed  areolar  tissue.  That  part 
of  the  kidney  which  had  been  exposed  was  accordingly  transfixed  with  a  strong  double 
lig»tare^  and  cut  away.  Complete  auppresuion  of  urine  followed  the  operation,  and  the 
pmXhsni  died  in  about  thirty  hours.  At  the  post-mortem  examination  the  remaining 
part  of  tbe  right  kidney  and  its  ureter  were  found  to  be  so  firmly  embedded  in  dense 
dcAtneiAl  material  that  they  were  dissected  out  only  with  difficulty.  The  kidney 
it«clf  waa  converted  into  numerous  sacculi^  in  the  watis  of  which,  howeyer^  some 
temAiuB  of  renal  structure  could  still  be  traced.  The  opposite  kidney  weighed  6  oz, 
lU  cap«ale  was  adherent^  and  there  were  two  or  three  cysts  on  its  surface.  On 
section,  it8  structure  looked  somewhat  confused  and  cloudy,  but  its  condition  was  not 
sach  as  to  indicate  advanced  disease^ 

^Ir.  Greig  Smith  stated  (Ahthm,  Sur*i,,  p.  508)  that,  in  cases  of  old- 
standing  suppuration  with  great  enlargement,  the  vena  cava  and  the 
aorta  may  be  intimat4^1y  adherent  to  the  capsule.  **  One  such  case  was 
met  with  in  the  post-mortem  room  of  the  Bristol  Infirmary  ;  here  it 
was  simply  imposaible.  after  death,  to  dissect  apart  the  venous  wall  and 

•  Additional  care  ahonld  he  taken  to  open  out  the  space  between  the  last  rib  and  the 
eroftt  of  the  ilium  by  the  arrangement  of  pillows  umlernoath  the  loin;  the  precautions 
gircn  to  avoid  shock  (p.  144)  must  also  te  taken  here, 

t  This  question  has  already  been  alluded  to  in  the  case  of  a  strumous  kidney  incised 
Mid  drained  Cp.  140)  ;  in  that  of  a  kidney  nuich  damaged  by  one  or  moro  -  'uicr 

••••  •object  of  Nephru-lithotomy  (p.  130)  ;  and  in  the  case  of  hydrone^  ; ;.). 
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the  reiml  capsule.     In  another  case,  for  similar  reasons,  the  organ  couf 
not  have  been  removed  by  any  proceeding  claiming  to  be  recognised  as 
BiirgicaL"* 

It'  further  room  is  still  required,  this  may  be  easily  and  effect ually 
^^ained  by  making  use  of  additional  incisions  as  recommended  by  ProL 
Konig,  of  Gottingen  (Ce?^/.  /  CMr.,  1886,  Hft.  35;  Ann.  of  Surtj.,  Nov. 
1886,  p,  44S).  This  surgeon,  having  found  great  difficulty  in  getting 
fret?  access  to  the  kidney  by  the  ordinary  lumbar  incision,  cuts  through 
the  soft  parts  vertically  down wai'ds  along  the  border  of  the  erector  spinas 
to  just  above  the  iliac  crest.  He  then  curves  the  incision  towards  the 
navel,  and  ends  at  about  the  outer  border  of  the  rectus,  if  necessary 
going  through  this  muscle  to  the  umbilicus*  It  may  be  oft€tn  advisable 
to  make  the  perpendicular  out  oblique,  running  in  a  flat  curve  into  the 
umbiHcal  part.  All  the  muscles  are  incised  quite  down  to  the  perito- 
naeum.  This  method  gives  a  surprisingly  fi-ee  entrance,  but  it  can  be 
mucli  improved  by  introdiicing  the  liand  through  the  perpendicular  pait 
<if  the  cut,  separating  the  peritoneum  in  front  and  pushing  it  forwards. 
Prof.  Konig  proposes  to  call  this  the  retro-peritomeal  lumbo-abdominal 
incision.  If  sufficient  space  is  not  thus  afforded,  or  if,  for  diagnostic  or 
operative  purix>8eSj  it  is  desirable  to  approach  the  tiimour  from  the 
abdominal  C4ivity,  the  peritonoBum  can  be  divided  in  the  transverse  cut. 
If  infective  material  is  t^:*  be  removed,  this  peritomeal  opening  must  be 
carefully  looked  after* 

Yevy  large  kidnej^  and  renal  tumours  can  be  got  out  through 
very  free  lumbar  incisions.  I  may  et^te  here  that  I  twice,  in  1890* 
removed  kidneys  eight  inches  long  through  the  veiy  limited  ilio-costal 
space  of  little  children  aged  respectively  3  and  3^.  One  was  a  case  of 
sarcoma,  the  other  of  cystic  kidney.  Both  made  e:ccellent  recoveries  ;  but 
as,  in  the  former,  the  renal  vein  was  thrombosed  with  growth,  it  was 
clear  that  a  few  months  would  see  the  end.  In  each  case  the  lumbar 
incision  was  carried  forward  very  freely,  and  the  long  axis  of  the 
tumour  brought  out  in  that  of  the  wound. 

In  both  Abbe*8  successful  cases  of  sarcoma  (vide  supra^  p.  J43) 
long  transverse  lumbar  incisions  were  found  to  give  ample  room,  in 
the  second  case  the  tumour  weighing  ji  lb.  in  a  child  only  14  montlis 
old.     Many  other  cases  might  be  quoted. 

The  danger  of  ventral  hernia  is  guarded  against  by  using  deep 
sutures,  by  allowing  only  gentle  movements  at  first  when  the  patient 
gets  up,  and  by  the  use  of  a  support.  By  these  means  the  risk  of 
liernia  may  be  reduced  to  a  minimum, t 

When  the  kidney  has  been  sufficiently  enucleated  either  out  of  its 
capsule,  or,  together  with   this,  out  of   the  peri-renal  fat.  the  vessels 

*  Ab  wiU  be  seen  from  Case  22  in  the  table  at  p,  161  ^  in  which  I  injured  the  toba 
caya  in  the  case  of  a  large  ttibcrcnlar  kidncj,  very  adherent ;  the  moat  difScnIt  caae 
]  have  met  with.  In  a  caae  of  attempted  nephrectomy  (.4«wy*^r.  Jmtm,  Med,  Sei,,  1882, 
vol.  ii.  p.  116)  the  removal  of  the  organ  was  rendered  impossible,  not  only  by  its 
Adbestona  to  the  tissues  around,  but  also^  na  was  proved  post  mortem,  to  the  colon  and 
priticreaB  as  well 

t  It  ifl  noteworthy  that  Prof.  Bcrgmann,  of  Berlin,  whose  name  is  well  known  in 
eoanection  with  the  Burgcry  of  the  urinary  organs,  advocated  the  lumbar  operatioti 
for  the  removal  of  malignant  growtba  of  the  kidney  iAnnalt  0/ iSttr*jtiy,  Sept,  1886, 
p.  256)' 
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Ulster  must  be^  dealt    with.      The   latter  should   be   taken    ili'st, 

this  step,  e9i>e4!iany  il'  the  urettr  l>e  enlarged,  will  facilitate  dealing 
with  the  vessels. 

If  the  ureter  la  dilated,  and  contains  foul  pus  or  tubercular  matter, 
it  Bhoiild  be  dividerl  as  low  down  as  possible,  and  the  stnuip  carefully 
cleaned  out  with  a  sharp  spoon  and  dusted  with  io<loform,  or  fixed 
ia  tlie  wound  with  a  siitint*,  for  fear  of  its  catising  infectiun. 

The  vessels  are  then  tied  in  at  least-  two  bundles  with  sufficiently 

carlx>Ii.sed    eilk,    or    chromic    gut.      This    is    passed,    with   an 

ini-needle   of  sufficient  length  and  snitable  curve,  through  the 

cmtm  of  the    bundle,    each    half  of    which    is    tierl   separately,    and 

finally  one    of  tlie   ligatures  is  thrown  round   both    halves   together. 

In  pasjiing  the  ligatures,  they  should  be  pushed  well  in  towards  the 

spine,   BO    as    to    leave   ample    room    between    them    and   the    kidney 

to  prevent  all    risk   of  their  slipping.     If  the    kidney  can  be  raised 

out  of  the  wound»    passing  the  ligature  is  much   simplified.     If  this 

is  impossible,   the  surgeon    may  find   help  by   having   the  lower  ribs 

w^ell  pnllefl    up    by   an    assistant,    while    another    kt^eps    the   kidney 

Weil  np  by  pressure  against  the  aMominal  walls,  light  beiiig  also  thro%\Ti 

in,  in  case  of  need,  by  a  forcheacl  mirror  or  electric  lamp.     While  tlie 

ligatin-ea  are  being  tied  and  the  pedicle  divided,  no  tension  should  be 

put  upon  the  vessels. 

Ab  soon  as  the  ligatures  are  secured  in  position,  the  pedicle  is  snipped 
,        throngh  at  a  safe  distance  from  tliem  with  l>lunt-pointed  scissors.    If  the 

^ pelvis  of  the  kidney  contains  foul  or  tubercular  pus,  and  if  there  ia 
rooni^a  large  pair  of  Spencer  Wells's  forceps  should  be  put  on  the  ureter, 
Jgi  the  pedicle  cut  through  between  this  and  the  ligatures,  so  as  to 
prevent  the  escape  of  septic  material,  If  any  hamiorrhage  now  takes 
place,  it  is  probaljly  due  to  some  vessel*  not  being  included,  or  to  an 
artery  having  slipped  through  th^  knot  owing  to  the  parts  being 
stretched  at  the  moment  of  ligature.  The  bleeding  point,  to  which 
the  ligatures  will  act  as  guides,  is  now  secured  with  forceps  and 
ligatured.     Tlie  ligatures  are  then  cut  short 

When  a  pedicle  presents  especial  difficulties  from  its  shortness,  thick- 
ness, and  the  way  in  which  it  is  overlapped  by  the  kidney,  a  preliminary 
ligature  should  be  applied  and  th»>  kidney  cut  away  well  in  front  of  it,t 
a  step  which  will  give  access  to  the  vessels  and  ureter  ;  a  double  ligature 
is  then  applied  behind  the  temjjoraiy  ligature,  which  is  now  removed. 
Agaia,  where  the  pedicle  is  very  short,  a  portion  of  kidney  may  be  left  to 

•  The  late  Mr.  Grcig  Smith  (ftw,  supra  cii.y  gave  the  foOowing  practical  hints  as  to  the 
TCiiels  :— The  veins  are  a  good  dual  larger  thau  the  arteries*  and  overlap  them.  At  the 
kUiim  the  veins  branch  quite  a^  much  as  the  arteries — 1>,,  four  or  Mve  times — and  the 
nbdirision  extends  farther  towards  the  middle  line.  It  is  very  frequent  for  two  or 
more  trunks  to  represent  the  renal  vein,  and  sometimea  surround  the  artery.  The  want 
of  uniformity  in  the  renal  vessels  is  against  the  possibility  of  ligaturing  the  artery  and 
reia  separately.  In  many  cases  this  will  be  found  impassible  ;  in  none  is  it  necessary. 
Indeed,  the  walls  of  the  veins,  by  acting  as  a  sort  of  padding,  may  add  to  the  safety  of 
ligatures,  preventing  the  thread  from  slipping,  Mr.  Qreig  Smith  further  states  that 
the  only  deaths  as  yet  recorded  from  secondary  haemorrhage  were  in  two  cases  where 
Ihc  vetdeLs  were  separately  tied. 

Angc  (New  York  Surg.  Soc.,  Nov.  22,  iS86j  AnnaU  nf  Sntgerij^  April  1887) 
^hat  in  a  case  in  which  he  adopted  this  course  no  sloughing  took  placv-  »»  . 
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ensure  the  ligature  retaining  a  safe  hold.  I  was  obliged  to  adopt  tliis 
course  in  a  case  of  nephrectomy  for  calculous  pyelitis  in  which  I  had 
removed  twelve  stones  a  year  before  (case  No.  7,  Table,  p.  159).  A  sinus 
[)er8isted,  which  became  abominably  septic.  As  the  stump  of  the  kidney 
was  foetid,  I  inserted  no  sutures,  and  packed  the  wound  with  strips  of 
sal  alembroth  gauze  wrung  out  of  turpentine.  The  patient  made  a  good 
recovery. 

A  modification  of  the  method  of  leaving  a  portion  of  the  kidney 
to  form  the  pedicle  may  be  made  use  of  in  cases  of  kidneys  of  large 
size  wliich  cannot  be  brought  through  the  wound.  In  such  cases,  the 
vessels  having  been  secured  by  a  temporary  ligature  or  by  Spencer 
Wells's  forceps,  the  kidney  should  be  cut  away  in  separate  portions, 
thus  doing  away  with  the  struggle  required  in  bringing  out  a  large 
kidney  and  the  risks  of  producing  serious  shock  by  pulling  on  the 
vessels.* 

Another  means  of  treating  the  pedicle,  where  this  is  short  and  matted 
down,  is  to  cut  it  through  piece  by  piece,  securing  each  bleeding  point 
with  compression  forceps,  and  tying  them  off  one  by  one.  Or  the  vessels 
may  be  under-run,  as  in  excision  of  the  knee,  but  on  a  larger  scale  and 
moi-e  en  masse. 

By  such  methods  as  the  above  the  risk  of  wounding  the  cava  or  aorta 
is  avoided.  If  the  amoimt  of  kidney  left  is  small,  it  will  no  doubt 
atrophy  and  give  no  further  trouble,  but,  if  large,  some  sloughing  will 
probably  take  place ;  in  such  a  case,  iodoform  or  glutei  should  be  dusted 
on  to  the  stumj)  and  free  drainage  provided. 

Another  difficulty  which  may  be  present  now  is  caused  by  the  kidney 
having  contracted  adhesions  to  the  peritona3imi  and  some  of  its  contents, 

I  have  three  times  opened  the  peritonaeum,  when  using  the  lumbar 
incision.  To  one  case,  a  nephro-lithotomy,  I  have  alluded  at  p.  128; 
the  other  twoi  were  cases  of  growth  and  tubercular  pyelitis,  for  which  I 
was  removing  the  kidney.  All  three  cases  recovered.  The  opening,  in 
the  two  latter  cases  a  small  one,  was  at  once  covered  by  an  aseptic  sponge, 
and  sutured  with  fine  chromic  gut. 

Where  it  is  certain  that  sei)tic  fluid  from  the  kidney  has  entered  a 
wound  in  the  peritonaeum,  the  surgeon  should,  after  the  operation  is 
completed,  make  a  small  opening  in  the  lower  part  of  the  linea  alba, 
wash  out  the  peritonaeal  cavity  with  boiled  water,  and  place  a  drainage- 
tube  in  Douglas's  pouch,  this  being  regularly  emptied  as  often  as  is 


the  thick,  fleshy  part  of  the  pedicle  beyond  the  Ugatures  was  graduaUy  absorbed  by 
the  healthy  granulations  of  the  wound,  which  remained  aseptic.  Dr.  Leopold  (Arch, 
fur  Oynak,,  xix.  i),  in  a  case  of  nephrectomy,  tied  the  pedicle  in  three,  and  left  a 
triangular  portion  of  the  kidney  parenchyma,  in  order  to  prevent  haemorrhage.  The 
.patient  made  a  good  recovery. 

*  The  question  of  how  far  serious  shock  may  be  induced  by  tightening  ligatures  on 
parts  in  such  intimate  relation  with  the  abdominal  sympathetic  centres  is  one  of  gpreat 
importance  and  needs  further  investigation.  According  to  Mr.  Barker  (^Diet.  of  Surg,, 
ToL  iL  p.  49),  who  has  taken  the  trouble  to  have  the  pulse  watched  carefully  at  this 
stage  of  the  operation,  it  is  not  much  affected  to  the  touch,  but  a  sphygmograpbic 
tracing  taken  in  one  case  showed  some  irregularity  during  the  necessary  handling  of 
the  kidney,  and  increased  arterial  tension  when  the  pedicle  was  ligatured.  In  my 
own  experience,  any  alterations  in  the  pulse  are  occasional  only,  and  quite  inconstant. 
Dragging  on  the  p^icle  is  much  more  likely  to  produce  shock. 


NEPHFIEOTOMY, 


iSi 


I 

I 


feqtumte.     Mr.  Page,  of  Newcastie,  adoptetl  this  plan  in  two  cases,  with 
entire  success  {L(itu:et,  vol.  L  1893,  p.  999). 

Tlie  question  may  arise  as  to  what  is  to  be  done  if  hfemorrhage  still 

peraiste  after  the  kidney  is  got  out  and  its  pedicle  tied.     Very  few  cases 

will  occur  in  which  ligatures  cannot  be  applied  to  each  bleeding  point 

if  the  wound  be  well  opened  uj),  carefully  dried,  and  if  light  be  thrown 

down  to  the  bottom.     But  when  bleeding  ytill  goes  on,  Spencer  Wells's 

focoeps  must  be  applied  to  the  bleeding  point  and  left  in  situ  for  two  or 

three  dav*s,  during  which  time  they  will  alsu  help  to  drain  the  wound.    J 

have  used  this  method  twice  with  good  results.     If  the  force j>«  will  not 

hold,  careful   plugging  must  be  resorted  to,  strips  of  iodoform  or  sal 

alembroth  gauze  wrung  out  of  carbolic  acid  lotion  I  in  20,  the  deepest 

attached  to  silk,  and  systematicall}"  paeked  into  the  bottom  of  the  \^'ound 

around  a  large  drainage-tube  till  the  wound   Is   t!iorougldy  fdled ;  an 

t*iti^mal  gauze  dressing  is  then  iipplied,  and  over  this  a  firm  but  elastic 

}».nlding  of  sal  alembroth  wool,  which  is  kept  in  .ntu  by  firm  bandaging. 

Mr.  Clement  Luais  (Trans.  Intent.  MeiL  Contjr,,  vol,  ii,  p.  271)  nearly  lost, 

ifm\  aecondary  haemorrhage,  a  case  in  which  nephrectomy  had  been  suc- 

i^ceeafully  performed  for  suppurating  strumous  pyelitis.    The  bleeding  came 

on  about  the  fifteenth  day,  probably  from  the  ligatures,  which  had  been 

left  long,  being  dragged  ujxin.     The  btumorrhage  again  occurred  on  the 

aixteenth  day,  when  an  attempt  was  made,  after  opening  up  tlie  wound, 

to  slip  a  ligature  along  the  old  ones,  and  thus  to  re-tie  the  pedicle. 

Haemorrhage  again  occurring  on  the  seventeenth  day,  and  the  patient 

*  ig  in  a  mo>it  precarious  statre,  the  woinid  was  tightly  and  forcibly 

igged  with  two  large  sponges  steeped  in  perehloride  of  iron,  and  tlie 

abdomen  bound   firmly  round  with   a  ilaHuel  bandage.     Morphia  was 

given  subcutaneously.     About  a  week  later  the  removal  of  tlie  sponges, 

hy  cutting  away  the  protruding  part,   was  commenced,  and  this  was 

cunipleted  by  the  end  of  another  week.     No  bleeding  recurred  after  the 

plugging,  and  the  patient  made  a  good  recovery. 

When  all  bleeding  is  stopped,  a  large  drainage-tube  should  be  inserted, 
with  one  end  carried  down  to  the  very  bottcmi  of  the  wouTvd,  and  the 
other  cut  almost  Hush  with  the  surface.  The  wound  is  then  partially 
closed  with  salmon  gut  and  carbolised-silk  sutures,  some  iodoform  dusted 
in,  and  aseptic  dressings  applied.  If  there  has  been  much  difficulty  in 
getting  out  the  kidney — and  in  cases  of  old  inflammation  it  has  to  be 
dug  out  by  touch,  with  very  little  help  from  sight — as  in  c^se  No,  2, 
Table,  p.  159^ — no  sutures  should  be  used,  the  wound  being  merely 
lightly  plugged  with  iodofonn  gauze  wrung  out  of  carbolic  acid  lotion 
I  in  20, 


Dr.  Weir,  of  New  York  {Ann,  of  Surff.,  April  18S5,  p.  311),  during  a  ncphrectomj 
in  a  joung  womau  the  eubjcct  of  pyonepbrosis,  met  with  very  aevtire  biEmorrhagt^ 
after  ligature  of  the  pedicle.  Tliis  had  apparently  Ixien  effected  with  a  single  ligature. 
After  remonng  the  kidney,  a  gush  of  vcooiin  blood  ensued,  which  was  only  partly 
arreited  after  repeated  seizures  with  long  j^ressure-forcepa,  hul  was  finaOy  controlled  by 
■doffing  the  wound  full  of  t^pongcs  aud  turning  the  patient  on  her  hack.  The  shock 
wm<  profound^  and  all  the  measures  to  produce  reaction  wurc  resorted  to,  Traosfusioii 
performed  twice  lo  a  total  amount  of  22  oz.  gave  rise  at  fir^t  to  great  impro\*ementj  but 
the  patient  died  ten  bours  after  the  operation.  The  necropsy  tshowod  that  the  hjemor- 
rluige  came  from  a  vein  of  considerable  sizc^  1*5  centimetre  above  ihoae  aecurcd  by  the 
ligature  and  forceps. 
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B.  Nephrectomy  by  Abdominal  Incision  through  th^ 
Peritonaeum. 

a.  By  Xjangenbiich^s  Incision  at  the  Outer  Edge  of  the  Bectus* 

b.  By  an  Incision  in  the  Linea  Alba. 

These  two  merlimlj^  may  he  Ukeii  to^'-etlier.  The  former  is  the  one 
most  usually  enn)loyetl,  as  it  has  the  following  great  advantages : — 

I,  The  incisiuii  is  nearer  the  vessels  and  ui"eter.  2.  There  is  much 
less  general  expoiiiire  of  tlie  peritona^al  sac  (Knowsley  Thonitoii), 
3.  The  kiilney  i^  reaehed  tlu'ough  the  out-er  or  posterior  layer  of  the 
meso-colon.  a  step  which  avoids  (a)  hiemorrliage  and  (7>)  the  risk  of 
sloughing  of  the  colon,  as  it  is  tJie  inner  or  anterior  layer — that  between 
the  colon  and  tlie  middle  line — which  contains  most  of  the  vessels  to  the 
colon,  and  is  especially  rich  in  veins.  It  is  this  layer  which  is  divided 
in  the  incision  through  the  linea  alba.  4,  The  opemtion  can  be 
rendered  largely  extra-peritonfeal  by  having  the  inner  edge  of  the  cut 
nieso-colon  and  that  of  the  parietnl  perilonanim  held  in  apposition  or 
sutured  with  catgut. 

Botii  operations  give  good  room  for  necessary  manipulations,  both 
afl'onl  an  opportunity  fur  examining  with  the  hand  the  condition  of  the 
i^pposite  kidney.*  After  both,  the  wound  can  be  drained  posteriorly 
from  the  loin,  but  more  easily  after  Langenbucli's  incision. 

n.  Langenbiich's  Incision.  — Tlie  abdominal  wall  having  been 
cleansed,  an  incision  is  nuide,  at  least  four  inches  long  at  fii'st,  com- 
memiug  just  below  the  ril)s,  in  the  line  of  th\^  linea  semilunaris  on 
the  side  ut  the  dii^ease,  the  centre  uf  the  incision  being  usually  opposite 
to  the  umbilicus.  The  skin,  subcutaneous  tissue,  and  th«^  aponeuroses  at 
the  outer  edge  of  the  rectus  having  been  divided  down  to  the  tmnsver- 
salis  fascia,  ami  all  lucmorrhagct  having  been  carefully  arrested,  the  trans- 
vei'salis  fascia  and  the  peritonamm  are  pinched  up  together,  punctured, 
and  slit  up  on  a  linger  used  as  a  ilirector,  the  hand  is  introduced,  and  the 
size  of  the  growth  and  the  condition  of  the  opposite  kidney  investigated. 
In  the  case  t^f  a  large  growth  the  iiujision  will  now  be  enlarged,  and 
any  furtlier  lucmorrhage  aiTested.  The  growth,  if  large,  is  usually  now 
seen  in  part.  Any  ju'esenting  intestine  is  turned  over  to  the  opix>site 
side,  and  kept  out  of  the  way  witli  a  pad  of  aseptic  gauze.  The  outer 
or  posterior  layer  of  the  meso-culou  will  now  jn-obably  present  itseH". 
pushed  forwjtrd  by  the  growth,  which  is  often  bluish-white  in  appearance 
and  covered  by  large  veins.  The  above-nu^ntioncd  layer  of  xh^  mesc>- 
colon  is  next  torn  through,  either  in  a  vertical  or  transverse  direction, 
as  will  beat  avoid  the  vessels  exposed.     Any  bleeding  should  be  at  once 

♦  I  ciiimot  l>ut  think  tliat  this  adv&utage  of  tlic  iucittious  tbrough  tlic  peritonaeum 
b&8  been  made  too  luut-li  of.  In  Mr,  Barker'^  woriik  {Diet,  of  Snrff.j  voL  11,  p.  48), 
*'  Tliouglj  the  band  may  reach  the  kidDoj' opposite  to  the  one  it  is  propoiwid  to  excise,  it« 
fiouiidne&a  or  the  reverse  cannot  be  aiKJcrtaiued  by  more  palpation.  Great  enlargement, 
or,  on  the  other  hand,  great  reduction,  in  siste,  or  complete  absence,  might  be  det<!cted ; 
but  the  organ  might  \3i,'  tubercular,  or  fibroid,  or  contain  a  mtKlerate-sized  calculus, 
and  yet  the  hand  be  unable  to  detect  the  condition,"  1  have  also  referred  to  this 
matter,  p.  135, 

f  The  aniotint  of  this,  aii  will  bo  familiar  to  all  surgeons  who  have  opened  the 
peritonieal  sac  by  this  incision  for  intestinal  obstruction,  kc,  varieii  a  good  deaL 
In  the  ca»e  of  growtli^  largo  yesteli  are  often  present  in  the  pcrltouiBimi  oyer  the 
kidney. 
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arrested  by  Spencer  Wells's  forceps  and  ligatures  of  fine   silk*     The 
intestines  are  then  packed  away  with  sterile  gauze. 

A  sufficient  opening  having  been  made  in  the  outer  layer  of  the 
me8(H;oIon,  the  fingers  are  introduced  to  examine  into  and  further 
esparate  the  connections  of  the  kidne}". 

During  all  the  necessary  manipulations  in  the  case  of  a  gro\\i;li,  the 
^eate^t  possilile  gentleness  must  l>e  used  so  as  not  to  rupture  the 
capgule.  In  rapidly  growing  sareoniata,  especially  in  children*  the 
consistency  may  be  jell}^-  or  glue-like,  and  thus,  if  the  capsule  is  opened, 
portions  of  the  gro\%lh  may  readily  be  left  behind.  Again,  haemor- 
rhage may  easily  follow  this  accident,  and  prove  most  embarrassing.* 
If  the  bleeding  is  of  the  nature  of  troublesome  oozing  it  may  be  met 
l>y  packing  the  cavity  with  iodoform  gauze,  the  ends  of  which  are 
brought  out  through  a  counter-incisioii  in  t!ie  loin.  The  wound  in  the 
ptfritonfeum  is  next  carefully  sutured  over  the  gauze,  t!uia  shutting  off 
the  abdominal  cavity.  The  gauze  may  be  removed  in  forty-eight  hours 
(F.  Page,  iMUcet,  vol.  ii*  1 893,  p.  1 188).  If  the  bleeding  is  from  one  or 
two  points  which  cannot  be  tied,  Spencer  Wells's  forceps  may  be  left  m 
fitu,  and  removed  in  forty-eight  houi-s. 

The  same  precautions  as  to  not  damaging  the  capsule  should  be  taken 
in  the  case  of  a  kidney  full  of  Uuid.  Where  there  is  any  risk  of  sncli 
fluid  or  of  soft  gi'owth  esca{)iiig  into  the  peritona^al  sac»  sterile  gauze 
flhonld  be  carefully  packed  around,  or  the  cut  edges  of  the  meso-colon 
and  the  parietal  peritonaeum  united. 

If  the  parts  about  the  perliele  are  free  from  adhesions,  the  vessels 
may  be  tied  before  the  kidney  is  enucleated,  which  will  render  tliis 
latter  step  bloodless.  Wherever  it  is  possible,  forceps  shoukl  be  placed 
on  the  vessels  close  to  the  kidney  before  they  are  divided,  to  save  spilling 
of  blood  from  t!ie  kidney;  and  where  tliis  contains  pus,  the  same  pre- 
caution should  be  taken  with  the  ureter. 

The  vessels  t^liould  be  tied  with  the  precautions  given  above  (p.  149)* 
All  dragging  011  the  pedicle  should  be  scrupulously  avoided. 

The  kidney  l>eing  removed,  the  site  of  the  operation  is  most  carefully 
cleansed  and  dried.  If  troublesome  oozing  has  occurred  and  is  at  all 
likely  to  persist,  a  large  drainage-tube  had  best  be  jiassetl  out  through 
the  loin  by  pushing  a  short  ])air  of  dressing-forceps  from  the  site  of  the 
kidney  so  that  it  bulges  in  the  loin,  wdiere  it  is  cut  down  upon,  and 
used  to  seize  the  tube.  An  rather  way  of  draining  is  by  Keitli's  tube 
through  tlie  abdominal  incision,  sucked  out  regtdarly.  Both  this  and 
lumbar  drainage  should  be  employed  in  complicated  ca.^es.  It  has  been 
diiggeeted  that  the  di\ided  edges  of  the  meso-colon  may  be  united  with 
a  few  points  of  catgut  suture*  but  this  precaution  does  not  seem  to  be 
absolutely  needful,  aa  the  edges  usually  fall  readily  into  apposition. 

Mr.  Knowsley  Thornton  lays  stress  upon  his  method  of  treating  the 
ureter.     This  tube  is  taken  last  in  the  enucleation  of  the  kidney,  *vand, 

•  Thus  it  hAfl  cvea  happoncd  to  Prof.  Czerny,  wliose  experience  in  nephrectomy  U 
Elmost  unriyalled,  to  be  driven  to  tic  tJie  abiloiniiial  aorta.  The  profuse  bjemorrbaga 
loet  with  in  removing  a  large  growth  of  the  left  kidney  could  only  bo  stopped  by 
pcCMore  on  the  alxlominal  aorta.  Thit*  vessel  was  accordingly  tied.  Deatli  took  place 
tea  hoan  later.  It  watj  found  that  the  renal  artery  had  been  torn  through  at  its 
eiiir&iic«  into  the  tumour.  The  ligature  on  the  aorta  bad  been  eo  placed  that,  while 
Ibe  blood-sopply  through  the  left  was  cut  off,  the  right  vo«scl  was  pervious. 
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before  separation,  its  renal  end  sliould  be  secured  by  pressure-forceps, 
then  a  ligature  tied  a  little  way  from  the  forceps,  and  a  sponge  plac^ 
under  it  before  it  is  divided.  Whenever  it  is  possible,  I  enucleate  it  for 
some  distance  from  the  kidney  before  dividing  it,  so  that  its  cut  end, 
with  the  sponge  under  it,  may  be  at  once  drawTi  outside  the  abdomen ; 
and  afterwards  fix  it  in  the  lower  angle,  or  most  convenient  part  of  the 
abdominal  incision,  with  a  cleansed  safety-pin.  I  regard  tliis  fixing  out 
of  the  stump  of  the  ureter  as  the  most  important  detail  in  the  operation, 
and  in  every  case  in  which  I  have  been  obliged  to  cut  it  off  deep  in  the 
wound  I  have  had  distinct  evidence  of  suppuration  and  trouble  around 
it."  Mr.  Thornton  considers  the  objection  that  this  method  risks  the 
occurrence  of  future  intestinal  obstruction  an  entirely  fanciful  one.  At 
the  worst,  a  ureter  so  treated  is  only  a  slight  ridge  over  a  small  surface 
of  the  abdominal  wall,  quickly  disapj^earing  by  atrophy.  Other  surgeons, 
who  have  treated  the  ureter  by  ligature  and  dropping  it  in,  have  not 
met  with  the  results  of  suppuration  and  sloughing  which  Mr.  Thornton 
thinks  are  very  likely  to  follow  on  this  course.  The  only  after-trouble 
which  I  have  known  the  ureter  to  give  is  in  cases  of  removal  of  tuber- 
cular kidney.  Unless  this  operation  is  performed  at  a  very  early  stage, 
there  must  always  be  a  great  risk  that,  owing  to  the  ureter  having 
become  involved,  the  mischief  will  spread  to  the  bladder. 

Ramsay  (loc,  sujyra  cit.)  discusses  the  mode  of  dealing  with  the  ureter 
in  tuberculous  cases  at  some  length,  and  quotes  Regnier  as  having 
removed  a  tuberculous  ureter  some  months  after  the  nephrectomy. 
Kelly,  in  the  Johrts  Hopkins  Bulletin,  March  1896,  reports  three  cases 
in  which  he  removed  the  whole  of  the  tuberculous  ureter  with  success  at 
the  time  of  the  nephrectomy.  On  the  other  hand,  there  is  evidence  to 
show  that  tuberculous  disease  of  the  ureter  tends  to  undergo  a  process 
of  cure  after  nephrectomy.  One  case  in  point  is  that  of  Tuden  Brown 
(Annals  of  Surgery ,  1899,  vol.  i.  p.  755).  Here  the  kidney  was  removed 
and  the  ureter  left  behind.  At  the  necropsy,  some  months  later,  the 
ureter,  previously  as  thick  as  the  thumb,  had  diminished  to  one-fourth 
its  size. 

Ramsay's  conclusions  on  this  point  are  as  follows :  "  It  is  safest  to 
remove  the  ureter  with  the  kidney,  as  a  persistent  fistula  may  give 
trouble  if  it  is  allowed  to  remain  in  the  body;"  and  again,  ''that  a 
certain  proportion  of  these  fistulae  will  finally  disappear,  either  after  the 
removal  of  a  deep  suture,  or  because  of  the  slow  disappearance  of  the 
tubercular  disease  in  the  ureter,  which,  in  these  cases,  gradually  changes 
into  a  fibrous  cord." 

h.  Nephrectomy  by  an  Incision  in  the  Idnea  Alba. — For  reasons 
already  given,  p.  152,  this  method  is  not  recommended,  that  of  Langen- 
bilch,  already  fully  described,  being  preferable. 

The  incision  in  the  linea  alba  will  not  materially  differ  from  that  for 
ovariotomy  or  abdominal  exploration,  and  the  same  precautions  are 
called  for  in  removing  a  kidney  by  this  method  as  in  that  through  the 
'  linea  semilunaris,  of  which  the  chief  only  need  be  recapitulated  here — 
viz.: 

I.  Keeping  the  intestines  well  over  to  the  opposite  side  by  carefully 
applied  gauze.  2.  By  the  same  means  keeping  the  general  perito- 
naeal  cavity  shut  off  as  much  as  possible ;  as  pointed  out  alre^y,  this 
method  has  the  grave  objection  of  more  readily  causing  infection  of  the 
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pmtonaetim.  3.  Avoiding  all  large  vt^asi^ls  which  are  met  with  over  the 
kidney,  and  securing  these  carefully  with  chromic  gut  or  line  carbolised 
silk  ligatures  before  dividing  them.  4.  Securing  as  fidl  at;eess  as  pos- 
sible to  the  kidney  pedicle.  5.  Dealing  as  gently  as  possible  with 
the  kidney  when  distended  with  tluid,  and  still  more  when  it  is  the 
seotof  a  soft  vascular  growth.  6,  Separating  adhesions,  especially  any 
atont-ed  posteriorly,  with  the  utmost  carefulness.  7.  Avoiding  all  ten- 
sion an  the  pedicle.  8.  Scrupidously  cleansing  the  site  of  the  wound. 
9.  If  fluids  or  portions  of  the  growtli  have  e.scaped  into  the  general 
peritoiueal  sac»  ensuring  cleansing  of  this  with  sponges,  or,  perhaps 
better,  by  irrigation  with  a  warm  sohition  of  normal  saline.  lO,  Taking 
fiu*©  that  the  cut  edges  of  the  peritonaeum  over  the  kidney  are  in  exact 
apposiition,  either  by  natural  aflaptation  or  by  the  aid  of  catgut  sutures. 
II.  Providing  sufficient  drainage  {p.  153 J  it  the  operation  has  been  a 
fliffiridt  one  and  the  parts  nmeh  disturbed,  an<l  esiiecially  if  septic  fluids 
have  escaped  into  the  peril ontcal  cavity.  In  this  latter  case  irrigation 
with  bulled  water  or  a  2  per  cent,  solution  of  hot  boracic  acid  must  be 
made  use  of.  12.  Conducting  tlie  different  steps  of  the  operation, 
^•spet'ially  the  earlier  ones,  with  as  much  expedition  as  possible,  and,  in 
addition,  providing  against  shock  by  leaking' those  precautions  recoin- 
nieijiled  for  this  pur  post*  in  any  grave  operation,  as  at  p.  144. 

f   Nephrectomy  through   the   Abdominal  Wall,   but 
without  opemiLg  the  Peritonaeum, — Having  made  use  ol  the 

mediod  in  one  case  nine  years  ago,  and  being  much  struck  by  the  room 
aiD^rded,  I  may  make  brief  mention  of  it: 

The  patient  was  a  woman,  aged  54,  tbe  subject  of  a  movable  kidncj  on  the  right 

side,  the  kidney  being  also  the  sf^at  of  malignant  dlBeasc.    As  tbe  abdominal  walla 

were  thin,  and  as  tbe  kidney  could  eaBily  be  made  to  project  in  tbe  anterior  part  of 

the  right  lumbar  region,  I  made  il  longitudinal  incision  from  tbe  anierior  superior 

wpiue  up  to  tbe  eighth  rib.      The  iliifeicnt  laytTs  wure  eut  through,  very  little  hmmor- 

rhagc  being  met  with;  when  the  peritonsuiim  was  reached,  tbis  vfaa  then  stripped  up 

ont  of  the  Hiac  foasa,  upwards  and  inwards,  then  upwards  oft  the  anterior  surface  of 

tbe  kidney  until  its  vessiils  canity  in  view.     No  difficulty  was  expericneed  in  dealing 

with  the  pedicle — first  tbe  ureierj  and  tben  the  vesgela,     Tbe  vena  cava  was  been  for 

About  li  inch  receiving  pulsation  from  the  aorta.   Tbe  patient  never  rallit^d  thoroughly 

from  tbe  operation,*  and  »ank  about  twenty-four  hours  after.     Tbe  necropsy  showed 

ligmturea  firmly  tied ;  one  of  tbosc  on  tbe  renal  vein  had  slightly  puckered  in  the  inner 

irurface  of  the  vena  cava.   A  dot  tbe  sire  of  the  little  finger  constituted  all  tbe  bleeding 

ttiAt  had  taken  place.     Tbe  kidney  was,  save  for  one  small  patcb  at  the  lower  part, 

catirelj  converted  into  enccpbaloid  carci/ioma.     Two  or  three  of  the  aortic  glands 

were  enlarged ;  there  were  no  other  secondary  dcpoisits. 

D.  Combination  of  Lumbar  and  Abdominal  Nephrec- 
tomy.— Dr,  My  me,  of  Newcastle,  made  use  of  tliis  method  in  a  case  ot 
sarcoma  (Lancet^  vol.  i.  1893,  p.  196) ; 

An  incision  about  six  Inches  long  was  first  made  in  the  linea  semilunaris,  and  tbe 
fiwelliug  found  io  be  in  the  left  kidney.  A  lundjar  incision  was  then  made  from  the 
mkldle  of  tbe  first  cut,  dividing  all  the  structures  forming  the  abdominal  wall, 
liielcidixig  the  periioua:um*  The  intestinua  wt-^re  pushed  to  the  right  and  protected 
with  ffpongea.  The  peritonaeum  covering  the  kidney  was  then  ficparatud  until  tbe 
whole  growth  was  cjtposed.    The  large  cavity  left  was  plugged  with  sublimate  gauze 

•  I  think  that  the  thinness  of  the  abdominal  walls  prolonged  the  operation,  owing 
to  my  anxiety  not  to  wound  the  pcritomeura.  As  baa  been  aaid  above,  the  buemorrhage 
s  ▼cry  flight,  and  I  w*as  careful  not  to  pull  upon  the  jK'diclp. 
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dastcd  with  iodoform,  the  ends  of  the  strips  being  brought  out  through  an  opening 
in  the  most  dependent  part  of  the  loin.  The  strips  were  remored  in  thirty-six  hoan. 
The  patient  recovefed. 

E.  Mr.  Knowsley  Thornton's  Combined  Method— This  is 

given  at  p.  1 34. 

a.  Choice    between    Liunbar    and    Abdominal    Nephrectomy. — 

While  it  is  certain  that  all  kidneys  of  small  or  moderately  large 
size  can  be  easily  removed  by  a  lumbar  incision  sufficiently  enlarged 
(p.  147),  time  alone  vriW  show  whether  I  am  right  in  my  opinion  that 
before  the  lumbar  method  is  abandoned  a  trial  should  be  made  of  such 
a  free  incision  as  Konig's  (p.  148)  when  large  kidneys  have  to  be 
attacked.  And  this  leads  to  the  question  of  chief  importance :  How  far 
is  the  danger  really  increased  by  going  through  the  peritonaeum  to  get 
at  the  kidney  ?  I  am  strongly  of  opinion  that,  in  spite  of  all  the  recent 
improvements  in  abdominal  surgery  and  their  success  in  preventing 
peritonitis,  interference  with  and  handling  the  contents  of  the  perito- 
nseum,  save  in  the  shortest  and  simplest  instances,  remains,  on  the  score 
of  shock,  as  grave  a  thing  as  ever  it  was.  I  am  quite  aware  that,  in  the 
hands  of  a  few  operators,  such  as  the  late  Sir  S.  Wells,  Mr.  K.  Thornton, 
and  Mr.  Malcolm,  ivmoval  of  kidneys,  even  in  difficult  cases,  through  an 
abdominal  wound  involving  the  peritonroum,  has  given  excellent  results 
— results  perhaps  as  good  as,  or  better  than,  those  by  the  lumbar  method. 
But,  while  allowing  this,  it  cannot,  I  think,  be  lost  sight  of  that  the 
kidney  is  an  extra-peritonaeal  organ,  not  one,  like  the  uterus  and  ovarj% 
within  the  peritonieal  sac.  It  will  assuredly  never  come  about  that 
removal  of  the  kidney  will  pass,  like  oophorectomy  and  removal  of  the 
uterus  or  its  appendages,  into  the  hands  of  a  few  operators,  however 
specially  skilled  in  abdominal  surgery.  This  being  so,  and  the  organ 
in  question  being  one  behind  and  outside  the  peritonaDum,  while  each 
man  will  decide  for  himself  and  according  to  his  special  experience  and 
line  of  work,  the  majority  of  surgeons  will,  I  think,  prefer  to  make 
their  attacks  from  behind  whenever  this  is  possible.  This  question  is 
also  dealt  \vith  above  (p.  1 34). 

Lumbar  Nephrectomy — Advantages: — i.  The  peritonaeum,  save  in 
cases  of  exceptional  difficulty,  is  not  opened  or  contaminated.  2.  Efficient 
drainage  is  easily  provided.  3.  The  structures  interfered  with  are  much 
less  important.  4.  As  pointed  out  by  the  late  Mr.  Greig  Smith,  "  in  the 
case  of  its  being  unwise,  as  in  abscess,  or  in  tumour  affecting  the  sur- 
rounding tissues,  to  proceed  to  removal,  it  is  less  serious  to  the  patient." 
5.  If  the  kidney  is  firmly  matted  down,  as  in  the  cases  given  at  p.  147, 
such  dense  posterior  adhesions  are  most  readily  dealt  with  bv  the  lum- 
bar method.  6.  The  lumbar  incision,  if  converted  into  a  T-shaped  one, 
or  prolonged  forwards  by  K5nig  s  method,  will  give  sufficient  room  for 
meeting  most  of  the  conditions  which  call  for  nephrectomy.  Thus 
modified,  it  will  suffice  for  new  gro^^'ths. 

Lumbar  Nephrectomy — Disadvantages: — i.  It  is  thought  by  some 
that  too  little  room  is  given  by  this  method  for  the  removal  of  large 
kidneys.  It  has  already  been  sho\Nii  (p.  148)  ho\v  extensively  this  inci- 
sioii  can  be  enlarged.  It  is  doubtful,  therefore,  if  this  objection  holds 
good  for  any  cases,  even  those  of  unusually  long-chested  patients,  or 
those  with  spinal  deformity.  2.  In  a  fat  subject  the  organ  may  be 
difficult  to  reach,  even  when  well  pushed  up  from  the  front,  owing  to 
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the  great  depth  of  the  wound.  3.  The  perlicle  is  less  easily  i-eached,* 
atid  dius,  in  cases  of  diffieidty,  bleeding  at  a  very  important  stage  of  the 
o|)eration  is  less  easily  dealt  with,  4,  If  the  kidney  be  very  adherent, 
import  ant  structures — ejj.,  the  pei'itona?um  atid  culon^ — may  be  opened, 
unless  ^reat  care  is  taken.  5.  The  condition  of  the  opposite  kidney 
mvwi  be  examined  into.  Possible  fallacies  htre  havt^  been  pointed 
ont,  n|J.  135,  153. 

Seporectomy  by  Abdominal  Incisions  in  the  Linea  Alija,  or  at 
Tire  Edge  of  toe  Hectus,  the  Peritgn.eal  Cavity  being  opened — 
Advantages: — l.  Additional  room  in  case  of  large  kidney??,  2.  ilore 
casv  aceei?s  to  the  i)edicle.  3.  The  possibility  of  examining  the  condi- 
tion ufthe  other  kidney.  It  has  already  been  pointed  out  (pp.  135,  152) 
that  this  advantage  is  probably  overrated. 

NErHHECrOMY   BY   ABDOMINAL    iNtlSiONS    TJlROLUiH   THE    I^EIHTON.CirM 

— DiSADVANTAUEi^ : — I*  The  peritoineal    sac   is   opened.     2.  The   same 
aac  may   be   seriously   contaminated   if  a    kidney   containing   septic 
matter,  or  one  largely  converted  into  soft  growth,  is  ruptured  during 
th^  needful  manipulations.     3.  The  intestines  may  be  difficult  to  deal 
with,  and    may,   by   crowding    into   the    field    of  operation    and    the 
iiidiitni    in    the   aMominal   wall,    prove    most  enibarni.ssing,      4.  The 
Imndling  and  intei*ference  with  the  contents  of  the  peritoneum  may 
cause  considerable   shock.       S-  "I"'*^   vitality   of    the    colon    may,    by 
interference    with    its    blood-supply,   be   endangered.     6.    It   is   more 
difficult,  by   this   metluxb    to   deal    with  any   dense   adhesions   which 
may  exist  behind  the  kidney,      7,   If  bleeding  follow  the   operation, 
n*opeuing  an   abdominal   wound,    finding    the    bleeding   points    and 
**ec^uring  them,  or  plugging  the   wound,   will    be    attended   by  more 
shock  than  the  adoption  of  the  same  course  by  the  lumbar  method. 
A  caae  supporting  this   view  is  candidly  reported   by  Mr.  Page,   of 
Newcastle  (Tjancei,  vol.    ii,    1893,    p.    1 187),     8.   Efficient  drainage  is 
less  easily   provided  in  cases  of  any  contamination  of  the  peritonasal 
ciivity,   or   of   cK>/jng   after    the   kidney   is    removed.       9,  The   after- 
complication    of  a   ventral    hernia    is    much   more    probable   by   this 
niethr*d,  though  it  must  lie    allowed    that   the   free   lumbar   incision 
already  alluded  to  may  be  followed  by  the  same  result 

Causes  of  Death  after  Nephrectomy. — ^1.  Shock.— This  may  be 
induced  by  lia?nu>rrhage,  much  traction  on  the  i)edicle,  and  thus, 
probably,  interference  with  the  solar  plexus,  injury  to  the  colon, 
and,  where  the  peritonieal  sac  is  opened,  by  much  disturbance  of 
its  cont^^nts.  2.  Htemorrhage. — This  is  especially  to  be  dreaded  where 
the  pedicle  is  deep  and  difficult  to  command ;  where  there  are  aber- 
rant renal  vessels;  where  these  vessels  are  enlarged  and  perhaps 
softened ;  whei^,  owing  to  too  much  tension  on  the  pedicle,  a  vessel 
retracts  fmm  within  its  loop  of  ligatui-e  ;  where  the  kidney  capsule 
and  tissue  are  broken  into.  In  the  intra-peritona^al  method  there  is 
the  additional  danger  of  enlarged  %^eins  within  the  meso-colon,  Second- 
aiy  hemorrhage  has  been  alluded  to  above,  pp.  131,  151.  3.  Uraomia 
and  Anuria,— These  are  only  likely  to  occur  when  it  has  been  impossible 
to  form  a  correct  estimate  of  the  condition  of  tlie  opposite  kidney,  or 
where,  to  give  a  patient  a  chance,  the  surgeon  operates  in  what  he  knows 

*  TbU  objection  and  tbc  next  can  be  met  by  a  very  free  iucision  (p,  148}, 
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to  be  a  doubtful  case.  Where  there  is  reason  to  believe  that  the  sup- 
pression of  urine  may  be  due  to  a  calculus  in  the  opposite  kidney,  this 
should  at  once  be  cut  down  upon  in  the  hope  of  finding  a  calculus 
that  can  be  removed.  Mr.  Lucas's  brilliant  example  of  what  nephro- 
lithotomy may  do,  when  such  peril  sets  in  at  a  later  date,  has  been 
referred  to  at  p.  137.  4.  Peritonitis. — This,  if  septic,  is  due  either 
to  mischief  introduced  at  the  operation  or  from  the  kidney.  While  it 
is  certainly  more  likely  to  follow  the  intra-peritonaeal  operation,  it  may 
occur  after  that  through  the  loin,  especially  when  much  difficulty  is 
met  with  here,  owing  to  numerous  adhesions,  or  to  working  in  a 
wound  of  insufficient  size.*  5.  Septic  trouble — Cellulitis — Erysipelas 
— Pyaemia. — These  are  especially  likely  when  the  kidney  contains 
septic  matter,  when  the  soft  parts  are  much  bruised,  or  when  many 
fingers  enter  the  wound.  Other,  rarer,  causes  of  death  are—  6.  Pul- 
monary Embolism.  7.  Empyema. — This  may  be  brought  about  by 
an  extension  of  septic  cellulitis,  or  by  removing,  during  the  operation, 
a  portion  of  rib  in  order  to  get  more  room — a  step  the  danger  of 
which  cannot  be  too  strongly  enforced  (p.  1 23).  An  anatomical  pre- 
disposition favouring  the  passage  of  inflammation  from  the  kidney  to 
the  pleura  has  been  pointed  out  by  Dr.  Lange,  of  New  York.  This 
authority  on  renal  surgery  found;  in  one  subject,  an  enormous  gap 
in  the  diaphragm,  the  muscle  fibres  being  absent  from  the  ligamentum 
arcuatum  internum  as  far  as  the  outermost  part  of  the  eleventh  rib. 
Between  these  two  points  the  fibres  of  the  diaphragm  communicated 
in  a  high  arch,  bounding  an  area  in  which  the  fatty  tissue  about 
the  kidney  was  in  direct  contact  with  the  pleura.  8.  Intestinal 
Obstruction. — ^This  occurred  fatally  in  one  of  Mr.  Thornton's  cases. 
He  thought  it  was  brought  about  by  his  suturing  the  two  edges  of 
the  peritonseum  over  the  kidney  together,  and  thus  producing  kinking 
of  the  large  intestine. 

Partial  Nephrectomy. — ^This  has  been  rendered  justifiable  by  the 
results  of  experiments  on  animals.  Morris  (loc.  supra  cit.)  says, 
**Tuffier's  experiments  on  animals,  in  1888,  and  Barth's  histological 
researches  supply  ample  proofs  of  the  healing  power  of  the  kidney, 
and  the  process  by  which  healing  is  accomplished,  even  after  extirpa- 
tion of  considerable  portions.  Paoli,  of  Perugia,  performed  extra-peri- 
tonaeal  operations  for  resection  of  the  kidney  upon  twentj^-five  dogs, 
cats,  and  rabbits,  with  perfect  recovery." 

Morris  also  gives  a  resume  of  eleven  operations,  three  for  cysts, 
three  for  calculous  pyonephritis,  two  for  new  gro^'ths,  and  one  each 
for  puerperal  pyonephritis,  renal  fistula,  and  a  patch  of  interstitial 
nephritis  mistaken  for  malignant  disease. 

None  of  these  cases  died ;  nine  made  good  recoveries,  one  required 
nephrectomy,  and  in  one  fistula  resulted. 

Ramsay  (loc,  mpra  cit.)  mentions  nine  cases  of  partial  nephrectomy 
for  tuberculous  disease;  in  only  two  of  these,  however,  was  the  result 

•  During  a  nephrectomy  for  pyonephrosis  the  peritonseoin  was  injured  owing  to 
the  adhesions  of  the  renal  capsule.  As  it  was  thought  certain  that  some  septic  fluid 
had  escaped  into  the  peritonseal  cavity,  this  was  opened  by  a  smaU  inclBion  above  the 
pubes  after  the  lumbar  wound  had  been  closed.  Some  ounces  of  bloody  fluid  escaped, 
the  cavity  was  washed  out,  and  a  drainage-tube  placed  in  Douglas's  poach.  The 
patient  recovered.    (F.  Page,  Lancet ^  vol.  i.  1893,  p.  999.) 
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satisfactory.  One,  reported  by  Israel,  was  well  one  year  later;  the  other, 
by  Morris,  was  well  two  years  later. 

This  operation  may  also  be  performed  in  cases  of  laceration  of  the 
kidney  by  injury,  w^here  the  great^er  part  of  the  organ  is  uninjured. 
Here  the  organ  will  \evy  likely  be  healthy,  and  removal  of  an  almost 
detached  part  may  be  sufficient  to  arrest  the  haemorrhage.  Mr.  Keetley 
has  recorded  a  case  of  this  kind  {Lancet,  vol.  i.  1 890,  p.  134)  : 

A  young  man  had  been  crushed  by  a  waggon-wheeL  There  was  laceration.  Five 
or  six  hours  after  the  accident  he  showed  signs  of  serious  recurrent  hemorrhage. 
Through  an  incision  a  mass  of  blood-clot  was  scooped  out,  also  the  separated  lower 
end  of  the  kidney,  a  deep  bleeding  point  being  compressed  with  sponges,  which  were 
removed  in  twelve  hours.  Convalescence  was  rapid.  No  urinary  fistula  or  hydro- 
nephrosis resulted. 

It  may  be  said,  therefore,  that  where,  on  examination  of  the  kidney, 
a  suitable  opportunity  presents  itself,  partial  nephrectomy  may  be 
performed,  and  the  greater  part  of  the  kidney  in  this  way  saved. 
The  wound  in  the  kidney  may  be  sutured  or  the  haDmorrhage  may  be 
aiTcsted  by  means  of  plugging  with  iodoform  gauze,  suturing  being 
the  preferable  method  where  possible;  for  in  this  way  both  haemorrhage 
and  escape  of  urine  will  be  prevented,  and  rapid  healing  of  the  whole 
wound  thus  secured. 

In  view  of  the  unsatisfactory  results  that  have  attended  this  method 
of  treating  tuberculous  disease,  and  of  the  great  difficulty  there  must 
be  in  making  certain  that  all  disease  has  been  removed,  it  would  seem 
w^iser  to  remove  the  entire  kidney  in  such  cases. 

Besults  of  Nephrectomy. 

Tlie  foregoing  list  shows  twenty-three  cases  with  four*  deaths.  Tuber- 
cular cases,  where  the  mischief  is  advanced  and  the  adhesions  extensive, 
as  in  case  22 ;  malignant  growths ;  and  cases  of  calculous  pyelitis 
where  both  kidneys  are  affected,  though  one  only  at  the  time  of 
operation  may  contain  stones,  will  always  keep  up  the  mortality  of 
nephrectomy. 

Mr.  H.  Morris  (Surgery  of  the  Kidney  and  Ureter,  vol.  ii.  p.  275)  gives 
the  following  statistics  of  his  cases :  (a)  In  twenty-nine  nephrectomies 
for  calculous  disease,  there  were  five  deaths ;  (6)  in  twenty-four  nephrec- 
tomies for  hydro-  and  pyonephrosis  there  were  three  deaths ;  (c)  in 
twenty-two  nephrectomies  for  tuberculosis  there  were  five  deaths ;  {d)  in 
seventeen  nephrectomies  for  tumour  there  were  four  deaths ;  (e)  in  three 
nephrectomies  for  fistula  there  were  no  deaths.  Thus,  there  were 
seventeen  deaths  out  of  ninety-five  cases. 

NEFHBOBBAFHY. 

It  is  well  known  that  nephrorraphy  has  not  always  been  followed  by 
the  relief  expected.  This,  I  think,  is  due  to  one  or  more  of  the  following 
causes : 

I.  The  operation  has  been  performed  in  unsuitable  cases.  (A.)  Cases 
'where  the  mobility  of  the  kidney  is  only,  in  reality,  a  small  part  of  the 


*  I  have  iucludcd  No.  20,  as  I  performed  the  nephrectomy.  The  case  was,  howerer, 
•admitted  under  the  care  of  another  surgeon,  and  I  was  only  called  to  it  at  the  rery 
end.  On  the  other  hand,  case  15  ought,  perhaps,  to  be  accounted  a  fatal  case  of 
nephrectomy. 
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trouHe.  Well-marked  instances  of  this  group  would  be  those  cjises 
where  mobility  of  tlie  kidney  co-exists  with  a  markedly  neurotic  ten- 
dency, a  group  in  which,  were  it  not  for  the  above  tendency,  the  mobility 
the  kidney  would  be  little  complained  of;  a  group  in  whicli  operation 
been  resorted  to  far  too  often,  tlms  bringing  nnieli  discredit  upon  it; 
a  group,  finally,  in  wdiicli  nephrorraphy  is  rarely  to  be  resortA^d  to,  ami 
then  only  with  the  greatefcit  caution,*  In  dyspeptic,  neurotic  women 
approaching  the  menopause  the  operation  should  be  avoided  altogether. 
In  the  neurotic  tendency  lies  one  of  the  chief  ditiiculiies  with  regard 
to  making  a  decision  on  the  question  of  operation.  Tlie  frequency  with 
which  a  highly  nervous  temperament  is  present  suggests  the  obvious 
question,  Would  these  ayinptoms  have  arisen  were  it  not  for  the  neurotic 
tendency  ?  Any  honest  medical  man  would  answer  that  in  the  majority 
they  would  not.  In  a  certain  number  the  mobility  of  the  kidney  deter- 
mines the  region  and  distribution  of  the  neurotic  trouble;  in  a  very  few 
it  originates  and  causes  the  neurotic  tendency.t  Again,  where  the 
mobility  of  the  kidney  is  associated  with  a  general  proptosis  of  the 
riscera,  esperCially  of  the  liver,  with  long-slanding  dyspepsia  or  constipa- 
tion, or  with  uterine  or  ovarian  trouble,  it  will  Ije  useless  to  perform 
nephrorraphy,  unless  the  other  ailments  can  be  corrected — a  matter  of 
no  little  doubt  and  difficulty  in  some  of  those  patients  in  whom  we 
meet  with  this  dirfoitler.  (B.)  In  a  certain  proportion  of  movable 
kidneys — and  this,  perhaps,  a  larger  one  than  is  usually  allowed— 
organic  disease  coexists  as  well.  I  have  met  with  three  such  eases. 
lu  one  (Case  i,  Table,  p,  159)  the  kidney  was  the  site  of  carcinoma; 
in  a  Becond  (Case  8,  loc.  suifra  cli.),  early  tubercular  disease  must 
have  been  present.  About  two  months  after  the  nephrorraphy,  pain 
having  returned,  further  examination  showed  that  the  urine,  which 
had  before  been  found  normal,  contained  pus.  At  a  second  operation 
two  early  foci  of  tubercular  supptn-ation  {  \s'ere  found  and  the  kidney 
was  removed,  8ix  years  later  the  patient  was  alive  and  well.  The 
third  case  was  one  associated  with  hydronephrosis.  At  this  time, 
when  performing  nephrorraphy,  1  was  passing  my  sutures  through 
the  tissue  of  the  kidney  itself,  a  method  \\'hich  I  now  consider 
quite  uni'eliable,  and  I  am  doubtful  if  the  relief  given  in  this  case 
of  hydronephrosis  was  permanent.  The  question  of  nepiirorraphy  in 
hydronephrosis  is  referred  to  beluw. 

2,  Another  frequent  cause  of  nephrorraphy  failing  to  give  perma- 
nent relief  is  the  way  in  which  the  operation  is  performed.  Too  often 
the  j>eri-renal  fatty  tissue  has  been  thoroughly  pulled  out,  some  of  it 


•  In  ati  interesting  paper  by  Dr.  Dranimotid  (//h?,  infra  H^),  lliirty  cases  of  moTable 
kldnej  are  given,  two  of  which  were  treated  by  Ticpbrorrfiphy.  Both  relapsed.  In  a 
thlfd  ease,  the  details  of  which  were  aupplied  to  Dn  Dnimniond,  "  excision  of  the 
moTAtile  kidney  was  practiced  without  any  relief.** 

t  As  in  the  rare  cases  where  a  man,  previously  active  and  lnmlthy,  hae  his  life  spoilt 
iiui  becomes  bypochoodriacal  after  one  kidney  has  become  movublc, 

}  My  silk  sutures,  with  which  the  kidney  had  been  fixe<i,  were  found  in  titti^  but  as 
tbf  collections  of  pits  were  on  the  inner  aspect  of  the  kidney,  I  do  not  think  they 
ditcil  to  the  stitching,  in  which  the  kidney  substance  had  been  boldly  taken  up.  The 
c»rlj  appearance  of  pus  after  the  nephrorraphy  is,  however,  suspicious,  and  it  is  quite 
(KMiblts  that  in  delicate  patients  the  injury  inflicted  by  iutiiring  might  be  the 
itATting^polnt  of  tubercular  disease  of  the  kidney* 
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removed,  and  its  edges  sutured  to  the  lips  of  the  wound.  Frequently 
the  kidney  is  already  movable  within  this  capsule,  and  no  good  results, 
and  where  no  such  mobility  has  existed,  the  loose  fatty  tissue,  how- 
ever carefully  pulled  out,  tightened  and  stitched,  gradually  stretches 
and  ceases  to  fix  the  organ.  In  other  cases  the  operator  tries  to 
pass  his  sutures  so  as  to  take  up  the  capsule  of  the  kidney  without 
regarding  more  than  the  surface  of  the  cortex.  Such  a  hold  is 
insufficient.  In  other  cases — and  this  is  ver}'-  frequent — the  kidney 
tissue  itself  is  deeply  traversed  by  the  needle.  Now,  the  friability  of 
the  kidney  is  well  known.  Every  operator  who  has  passed  sutures 
in  this  way  is  familiar  with  their  tendency  to  cut  through  before  op 
just  as  they  are  finally  tightened  and  tied.  So  soft  is  the  tissue  of 
the  kidney,  especially  when  injured  and  inflamed — as  around  a  suture 
— that  I  believe  that,  even  when  silk  sutures  thus  passed  have  been 
left  in  situ,  their  cutting  through  is  only  a  matter  of  time.  When 
catgut,  however  stout,  has  been  employ^  the  result  is  still  worse. 
Like  silk,  it  is  ver\'  liable  to  cut  its  way  through  the  easily  lacerable 
kidney  tissue  as  it  is  tied ;  if  it  does  not  do  so  then  its  softening 
takes  place  so  quickly  in  the  vascular  kidney  tissue  that  any  permanent 
anchoring  by  the  blending  of  this  material  with  other  tissues  is  impos- 
sible.* Moreover,  there  is  another  danger,  not  altogether  a  fanciful 
one,  which  .may  follow  on  deeply  puncturing  the  kidiney.  A  Grerman 
surgeon,  Barth,  has  seen  a  necrotic  centre  caused  in  the  kidney 
owing  to  the  occlusion  of  one  of  the  arterial  centres  by  the  anchoring 
suture.  A  similar  condition  has  been  noted  as  the  result  of  puncture. 
One  of  the  large  arteries  was  obstructed,  hsBmorrhagic  infarction 
took  place,  and  ultimately  necrosis  (M*Ardle,  Brit  Med,  Joum.,  vol.  i. 
1894,  p.  526).  A  fourth  step  that  has  been  advised,  scarifying  the 
surface  of  the  kidney  and  scraping  the  adjacent  muscles  and  fascisd 
does  not  commend  itself  to  me  as  satisfactory  at  the  time  or 
likely  to  be  of  permanent  utility  later. 

To  speak  of  the  indications  more  exactly.  Where  an  otherwise 
healthy  kidney  is  very  movable,  especially  where  this  dates  in 
sensible  people  to  an  injury,  if  the  surgeon  is  in  doubt  as  to 
an  operation,  he  should  try  and  satisfy  himself  that  other  treatment, 
including  a  sufficient  trial  of  a  well-fitting  belt,  has  failed,  that  the 
pain,  whether  constant  or  paroxysmal,  is  bond  fidd,  and  that  it  really 
cripples  and  spoils  the  patient's  life.  Constipation  and  dyspepsia 
will  of  course  have  been  treated,  tight  lacing  given  up,  and  a  trial 
made  of  a  well-fitting  belt,  or  a  corset  coming  low  down  in  front 
and  so  fitted  as  to  gather  up  the  lower  part  of  the  abdomen  and  its 
contents.  Thus,  conditions  of  movable  kidney  which  call  for  operation 
are :  When  it  is  accompanied  by  undoubted  vomiting,  or  when,  on 
the  patient's  stooping,  the  viscus  comes  down  so  far  as  to  be  jammed 
between  the  ribs  and  the  crista  ilii. 

Another  strong  indication  for  nephrorraphy  is  early  hydronephrosis. 
Here  the  operation  is  resorted  to  not  only  to  save  the  patient  from 

*  Dr.  Newman  drew  attention  to  this  fact  several  years  ago  QLedg^  an  the  Surg, 
Bit,  qf  the  Kidney,  p.  69) :  "  The  sutares  passed  into  the  kidney  became  destrojed 
more  rapidly  than  elsewhere ;  the  living  renal  tissae  seems  to  have  an  unnanal  power 
of  absorption." 
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tke  paia  caused  by  the  movable  kiduev,  but  to  *'  prevent  the  organ 
from  bringing  about  its  own  deBtriiction  '*  (Lucas),  Mr.  Lucas  (Brit. 
Med,  Jouni,,  voL  ii.  1S91,  p.  1344)  relates  four  cases  in  %vhich 
mobility  of  the  kidney  allowed  of  displacement  of  the  organ  on  its 
tmnsverse  axis,  camming  bending  of  the  ureter,*  and  thus  distension  of 
the  pelvis  with  urine.  Two  of  the  easeis  were  treated  by  nephrorraphy. 
And  when  last  seen  remained  cui-ed*     One  of  the  cases,   in  which  the 

■  hydronephrosis  was  undoubtedly  due  to  the  displacement,  seemed  to 
show  that  the  destruction  of  the  kidney  may  occasionally  go  on  witlinut 
any  severe  attacks  of  pain. 

The  following  questions  arise  as  tf^the  sutures,  (i)  What  is  the  best 
material  ?     (2)  What  tissues  are  to  be  taken  up  ? 

The  answer  to  each  of  these  questions  is,  in  my  opinion,  a  simple 

I  one,  (i)  Silk,  which  is  easily  obtained  and  readily  sterilised,  with  a 
little  care  will  be  quite  efticient.  It  should  not  be  of  the  plaited 
kind,  it  should  be  of  medium  size  and  carefully  prcpai-ed.  Buried 
OS  it  is  deeply »  the  use  of  silk  here  is  not  open  to  the  objections  to 
which  I  have  alluded  in  the  account  of  Radical  Oure  of  Hernia. 
Kangaroo-tail  tendon  is  another  excellent  material, 

■  (2)  In  answer  to  this  question  I  am  strongly  of  opinion  that  to  ensure 
a  permanient  cure  in  ne]>hrorraphy»  the  sutures  should  take  hold  of  the 
proper  capsule  of  the  kidney  itself,  after  this  ha8  oeen  c^i-eful  peeled  off 
in  two  flaps.     I  have  tried  other  methods,  e.r/.,  inserting  them  through 

I  the  substance  of  the  kidney  itself,  either  fastening  them  to  eacli  side  of 
the  wound  and  dropping  them  in,  or  passing  them  from  one  lip  of  the 
wound  through  the  kidney  and  finally  through  the  other  lip  of  the 
wound.  The  longer  I  watched  my  cases  the  less  reason  had  I  to  be 
satisfied,  though  the  earlier  results  had  been  excellent, 
I  have  used  the  following  method  in  fifteen  cases,  four  of  which 
were  bilateral.  One  case,  a  patient  of  Dr.  Brogden's,  of  Ipswich,  was 
operated  on  eleven  years  ago.  She  remains  well,  having  married  and 
had  a  child  since  the  operation.  Of  the  others,  in  one  only  do  I  know 
of  the  organ  becoming  loose  again,  a  patient  sent  to  me  by  Dr.  W.  A. 

■    Daries,  D.S.O.,  of  Johannesburg.    In  two  others,  owing  to  the  patients 
l^eing  moved  too  soon,  the  wounds  reopened.     This  caused  considerable 
trouble. 
Operation. — The   kidney  is   first  thoroughly  exposed   by  the  steps 

I^ven  at  p.  123,  an  assistant  keeping  the  organ  well  pushed  up  into 
the  loin  while  the  surgeon  cute  down  on  it,  I  may  here  say  that  in 
some  of  these  cases  of  very  movable  kidney  the  tissues  around  are 
so  loose  from  the  dragging  and  shifting  to  and  fro  of  the  kidney  that 
they  wrap  round  the  organ  very  closely,  and  thus  it  is  easy  to  injure 
the  peritonaeum.  Thus,  in  one  of  the  patients  mentioned  above  the 
right  kidney  was  mobile  through  an  extremely  wide  range,  and  so  loose 
that  when  lying  on  her  left  side  the  patient  could  make  it  project  as  a 

♦  This  dftinc  displaccineTit  of  the  kidney,  which  occludes  for  a  tuiie  the  ureter,  will 
iIao,  by  twisting  the  pedicle,  affect  ita  ycsscIs,  As  Mr.  Lucas  points  oat,  the 
Tcfn  will  suffer  more  from  pressure  than  the  artery,  thus  cauaiiig  turgt!9coiice  of  the 
<»g»n  generally  as  well  as  diisteuBion  of  its  pelvis.  Thus  are  hrought  about  the  nausea, 
pain,  vomiting,  ^c,  which  have  been  described  as  atrangulatinn  or  acute  dislocation 
rtf  the  kidocy.  (Bruce  Clarke,  Tranx.  Mid.'Ckir.  Soc  vol.  Ixxvi.  p.  263;  Brit,  Med, 
J^Hfn,^  vol.  L  1895,  P"  575)- 
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convex  lump  in  the  left  iliac  fossa.  When  I  was  operating  on  this 
side  I  found  the  kidney  easily  reached,  but  not  easy  to  define,  owing  to 
the  extreme  looseness  of  the  folds  of  the  perinephritic  tissue  and  perito- 
naeum.* This  latter  structure  I  opened  in  two  places,  the  thin  edge  of 
the  liver  appearing  at  one,  and  some  omentum  in  the  other.  The  first 
opening  was  clamped  and  tied  up  with  a  catgut  ligature,  the  second 
closed  with  a  continuous  suture  of  the  same.  Strict  aseptic  precautions 
were  taken,  and  not  the  slightest  ill  result  followed. 

The  kidney  itself  having  been  exposed,  it  is  gently  withdra^^Ti  through 
the  wound,  surrounded  with  aseptic  gauze  while  an  incision  is  made 
with  a  very  light  hand  all  along  the  convex  border  from  end  to  end. 
Unless  the  utmost  gentleness  is  taken  in  the  last  step  the  tissue  of  the 
organ  itself  will  certainly  be  incised,  causing  free  oozing.  With  the 
handle  of  a  scalpel  or  a  blunt  dissector,  flaps  of  capsule  are  then  deli- 
berately but  gently  stripped  off*  the  kidney  up  to  a  point  about  halfway 
along  its  lateral  surfaces,  so  as  to  raise  sufficient  flaps  for  the  sutures  to 
find  a  holding  in.  The  flaps  having  be^n  raised  they  are  sutured  with 
medium-sized  sterilised  silk  to  the  aponeurotic  and  subcutaneous  edges 
of  the  wound.  To  get  a  firm  and  permanent  holding,  each  suture 
should  take  up  plenty  of  capsule  on  the  one  side  and  a  sufficient  grip 
of  the  lumbar  fascia  on  the  other.  I  generally  use  upwards  of  twenty 
sutures,  perhaps  twelve  in  one  flap  and  eight  in  the  other.  One  word 
of  caution  should  be  added.  This  method  of  anchoring  is  so  efficient  that, 
unless  care  is  taken,  it  is  possible  to  fix  the  kidney,  which  has  been  drawn 
out,  actually  between  and  not  beneath  the  lips  of  the  wound.  After 
one  row  of  sutures,  say  the  upper,  has  been  inserted,  tied  and  cut  short, 
and  the  second  merely  inserted,  care  should  be  taken  gently  to  push  the 
kidney  into  its  proper  place  in  the  loin,  just  under  the  wound ;  the  lower 
sutures  are  then  also  tied,  cut  short,  and  dropped  in.  Any  oozing  met 
with  after  stripping  off*  the  flaps  of  capsule  will  yield  to  firm  sponge- 
pressure  kept  up  by  an  assistant  while  the  surgeon  is  putting  in  his 
sutures.  It  is  well  also  to  keep  a  sponge  in  the  lower  part  of  the  wound, 
to  be  removed  before  the  last  sutures  are  tightened.  If  when  all  bleed- 
ing is  arrested  the  wound  is  very  carefully  dried  out  and  dusted  with 
sterile  iodoform,  no  drainage-tube  will  be  required.  In  closing  the 
wound  I  unite  the  edges  of  the  cut  lumbar  fascia  with  buried  sutures  of 
chromic  gut,  and  the  skin  with  salmon  gut.  I  recommend  this 
method  most  strongly :  it  is  both  easy  and  efficient,  and  sufficient  time 
has  now  elapsed  in  several  of  my  cases  for  me  to  be  able  to  say  that 
no  injur}^  is  inflicted  on  the  kidney  by  the  stripping  off*  of  its  capsule. 
So  convinced  am  I  of  the  superiority  of  this  method  that  I  shall  not 
occupy  my  space  or  my  readers'  time  in  describing  any  other. 


♦  This  was  not  a  mcsonephron,  an  exceedingly  rare  condition.  I  find  that  Dr. 
Drummoiid,  of  Newcastle,  described  a  similar  condition  several  years  ago  ("  Clinical 
Aspects  of  Movable  Kidney,"  Lanret,  vol.  i.  1890,  p.  121)  :  "  In  almost  every  inst-ance  in 
which  the  kidney  has  been  found  to  be  freely  movable,  the  other  abdominal  organs  have 
been  correspondingly  loose  in  their  attachments — the  spleen,  liver,  caecum,  stomach, 
&c.  More  than  once  a  distinct  mcsonephron  was  present,  but  much  more  often  the 
pcritonaeal  covering  was  simply  loose,  so  that  the  organ  could  be  easily  placed  in 
various  novel  positions.  At  times  the  kidney  had  dragged  the  relaxed  pcritonseom  so 
far  from  the  abdominal  wall  as  to  bring  into  close  conjunction  the  upper  and  lower 
layers,  so  as  to  form  a  false  mcsonephron." 
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There  are  two  main  conditions  in  which  operations  on  the  ureter  are 
necessary : 

A.  Ureteral  Obstruction. 

B.  Injuries  to  the  Ureter, 

A.  Ureteral  Obstruction.— This  in  the  great  majority  of  cases  is  due 
to  the  impaction  of  a  calculus  in  the  lu'cter;  in  others,  however,  it  has 
been  found  to  be  due  to  a  valvular  formation  at  the  opening  of  the 
ureter  into  the  renal  pelvis  or  to  a  stricture  of  the  ureter.  These  condi- 
tions will  be  considered  separately* 

I.  Ureteual  Calculus. ^Impact! on  of  a  calcidus  may  take  place  at 
almost  any  point  10  the  course  of  the  ureter,  although  in  most  cases 
impaction  occurs  either  at  the  upper  extremity  of  the  ureter  close  to  the 
kidney,  opposite  the  hrim  of  the  pelvis,  or  at  the  vesical  orifice.  There 
can  be  no  doubt  wliatever  tliat  in  many  cases,  where  a  reual  calculus  has 
been  diagnosed  and  no  calculus  found,  the  stone  has  really  been  in  the 
ureter*  With  more  thorough  exploration  of  the  urete!%  liowever,  in 
every  case  where  no  stone  is  found  in  the  kidney,  failure  of  the  operation 
from  this  cause  will  doubtless  be  prevented.  The  methods  of  dealing 
vrith  these  cases  will  now  be  cousidered  under  diiferent  headings,  ac- 
cording to  the  site  of  impaction  of  the  €*alcuhi8. 

I.  ImjHiction  of  a  Caladm  at  or  above  ike  Brim  of  (he  Pelvw. — In  these 
easels  the  ureter  can  be  sufficiently  exposed  by  prolonging  the  incision 
already  made  for  exploring  the  kidney  as  above  described  (vide  p.  126), 
In  some  cases  the  dilatation  of  the  ureter  above  the  site  of  impac- 
tion will  allow  of  the  calculus  being  pushed  gently  along  the  ureter, 
either  up  to  the  kidnt^y  or,  at  any  rate,  to  some  more  accessible  part  ot 
the  ureter.  Tuffier  (Duplay  and  Keclns,  Traite  de  ChmiTfjie,  t.  vii.  1892), 
during  a  lumbar  nephro-1  it hotomy,  in  which  examination  of  the  kidney 
revealed  no  stone,  detected  a  hard  oval  body  about  three  centimetres 
long,  where  the  ureter  crossed  the  pelvis  brim.  The  stoue  was  movable 
and  was  pushed  up  into  the  pelvis  of  the  kidney,  and  removed  by  an 
incision  into  the  convex  bordnr.     The  patient  recovered. 

If  the  stone  c^annot  be  pushed  up  as  far  as  the  kidney,  or  is  so  tightly 
impacted  that  it  cannot  be  moved,  it  should  be  removed  through  a 
longitudinal  incision  in  the  ureter.  The  incision  in  the  ureter  may  be 
sutured  v^ath  fine  silk  or  catgut,  passing  through  the  outer  coats,  or  it 
may  be  left  without  sutures.  Should  inflammatory  thickening  or 
ttloeration  of  the  ureter  be  present,  it  would  seem  wiser  not  to  insert- 
sutures,  A  number  of  successful  cases,  both  with  and  without  sutures, 
have  been  recorded.  The  following  case,  descrihed  by  Dr,  Kirkham 
[Lancet,  March  16,  1899),  is  an  illustrative  one,  and  is,  I  believe,  the  fii"st 
caae  in  which  a  patient  has  been  saved  from  death  from  suppression  of 
urine  by  the  removal  of  a  calculus  low  down  in  the  ureter: 

Tlic  [>atieut  wi^a  58,  He  had  twice  suffered  from  right  renal  colic,  mid  bad  paased  a 
imiUl  calculus.  May  24,  left  rcual  colic  came  on.  No  urine  wns  passed  from  this  date 
till  ^tcr  the  operthtion.  May  30,  the  patient  woa  drowsy,  wiili  prostration  and  mii»cuiar 
twitcbinifa.   Dr.  Kirkham  then  explored  the  kidney  in  the  hope  Lhat  if  no  caloulua  wii& 
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removed  life  might  be  saved  by  affording  an  outlet  to  the  urine  by  an  incision  into  the 
pelvis  of  the  kidney.  An  incision  was  made  from  the  tip  of  the  last  rib  towards  the 
anterior  superior  spine.  No  stone  being  found  in  the  kidney,  the  exploration  was  con- 
tinued along  the  ureter,  in  which  a  stone  was  distinctly  felt  about  half  an  inch  above 
where  the  ureter  crosses  the  external  iliac.  There  was  a  little  difficulty  in  reaching  the 
ureter  in  this  part  of  its  course,  but  after  enlargement  of  the  wound  a  calculus  about 
the  size  of  a  date-stone  was  removed.  A  little  urine  escaped  from  the  incision  into  the 
ureter.  No  sutures  were  placed  in  this.  Half  an  hour  after  the  operation  an  ounce 
and  a  half  of  urine  was  passed  naturally.  Very  little  escaped  from  the  wound  in  the 
ureter,  and  the  patient  made  an  excellent  recovery. 

2.  Impaction  of  a  Calculus  in  the  Pelvic  Portion  of  the  Ureter, — In  the 
male,  the  greater  part  of  the  pelvic  ureter  can  be  exposed  by  a  prolonga- 
tion of  the  lumbar  incision  already  made  for  exploring  the  kidney  as 
recommended  by  Morris  (vide  p.  126). 

Should  the  patient,  however,  be  fat,  and  the  lumbar  incision  already  very 
deep,  this  method  will  be  found  to  be  extremely  difficult.  In  such  cases^ 
and  also  in  the  female,  the  abdomen  should  be  opened  by  an  incision  in 
the  semilunar  line  or  through  the  rectus  sheath.  In  most  cases  it  will 
then  be  found  possible  to  push  the  calculus  along  the  dilated  ureter  up  to 
or  near  the  kidney,  when  its  removal  can  be  accomplished  tlu*ough  the 
lumbar  incision,  and  the  abdominal  wound  closed.  This  plan  was  first 
carried  out  by  Lane  in  the  following  case  (Lancet,  1890,  vol.  ii.  p.  967)  : 

A  woman,  aged  23,  had  had  symptoms  of  renal  stone  for  twenty  years,  but  there  was 
nothing  to  point  to  the  fact  that  the  stone  was  in  the  ureter  and  not  in  the  kidney, 
except  that,  associated  with  her  renal  pain,  she  complained  at  times  of  pain  in  the 
lower  part  of  the  abdomen  on  the  same  side,  which  did  not  appear  to  be  reflected.  The 
kidney  was  explored  by  the  lumbar  incision,  and  nothing  found  either  in  this  organ  or 
in  those  parts  of  the  ureter  which  could  be  reached  from  above  or  per  rectum.  The 
pain  having  returned  with  its  original  severity,  the  abdomen  was  opened  along  the  left 
linea  semilunaris,  and  in  the  portion  of  the  ureter  which  had  not  been  explored  at  the 
previous  operation  a  small  stone  was  felt.  Tliis  was  forced  upwards  along  the  ureter 
to  the  crest  of  the  ilium,  and  by  means  of  a  small  incision  in  the  side  the  ureter  was 
exposed  and  the  stone  removed.  The  aperture  in  the  ureter  was  sewn  up  by  a  fine  con- 
tinuous silk  suture.  No  leakage  took  place  from  the  ureter,  and  the  woman  recovered 
completely,  losing  aU  her  pain  and  discomfort. 

It  may,  however,  be  found  impossible  to  push  the  calculus  up  the 
ureter,  owing  to  firm  impaction  or  to  insufficient  dilatation  of  the  ureter 
above  the  calculus.  In  this  case  the  calculus  must  be  removed  through 
the  peritonaeum,  and  the  ureter,  if  possible,  sutured,  drainage  in  case  of 
leakage  being  provided  for  by  means  of  a  tampon  of  iodoform  gauze.  In 
a  case  recently  operated  upon  by  one  of  us  (F.  J.  Steward,  Clin,  Soc. 
Trans,,  vol.  xxxiv.)  this  was  done,  and  the  ureter  and  peritonsBum 
sutured : 

The  patient  was  admitted  for  hajmaturia  and  painful  micturition,  which,  in  the 
absence  of  pain  or  tenderness  over  either  kidney  or  ureter,  were  thought  to  be  due  to 
a  vesical  calculus.  As  the  sound  detected  nothing,  the  bladder,  after  being  distended 
with  air,  was  opened  above  the  pubes.  Nothing  was  found  in  the  bladder,  but 
through  its  waUs  a  stone  could  be  felt  in  the  lower  part  of  the  right  ureter.  As  the 
stone  could  not  be  worked  down  towards  the  bladder  the  wound  was  closed.  Eight  days 
later  an  incision  about  five  inches  long  was  made  in  the  lower  part  of  the  right  linea 
semilunaris  and  the  peritonaeal  sac  opened.  The  stone  was  easily  felt,  and  was  gently 
manipulated  up  the  ureter  as  far  as  a  point  a  little  above  the  iliac  vessels.  As  it  would 
go  no  further,  the  peritonaeum  and  then  the  ureter  were  incised  and  the  stone,  weigh- 
ing  nine  grains,  removed.    The  ureter  was  then  closed  with  a  fine  silk  suture,  taking 
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tip  tlie  outer  coiit«  otilj;  the  peritonieum  was  then  buI tired  iu  like  manDer,  and  the 
wotmd  closed  with  the  exception  of  a  ftmalL  part  through  which  a  g;aiizc  drain  wan 
bfiDugbt.     No  leakage  occurrcdt  and  the  patien?  made  a  satisfactory  recoveiy. 

Other  methods  have,  however,  been  adopted.  Emmett  and  Cabot 
have  both  isuecessfully  removed  ureteral  ciilculi  through  tlie  vagina, 
while  Ceci  records  a  successful  caise  in  wliicli  he  removed  the  stone 
through  the  rectum.  The  latter  method  cannot,  however,  be  con- 
sidered safe* 

3.  ImiKidiou  at  the  Vesical  Orifice. — A  number  of  successful  cases  of 
removal  of  calculi  in  this  position  have  been  I'ecorded.  This  has  been 
done,  in  the  female,  after  dilatation  of  the  urethra,  by  Emmett,  Berg, 
Richmond,  Czerny,  Sanger,  and  Thorn  ton.  Tuffier  has  also  removed 
stones  in  this  position  twice  by  supra-pubic  cystotomy. 

II.  Valvular  ObstkCCTIOX. — Simon,  in  1876,  gave  theoretical  direc- 
for  the  relief  of  this  condition  ;  the  first  successfiil  operation  was, 


^^^r- 


\ 


II  OK 

Illastratitig  Fcruger'a  opemtion  for  strictiiTe  ol  the  ureter.    (Morrii.) 

however,  j>erfornied  by  Fenger,  of  C'hicago,  i]i  1892,  The  method  of 
dealing  with  the  condition  may  be  gathered  from  the  following  res wm^  of 
Fenger  9  case  (Ann.  ofSimj.,  vol  xx.  1894),  The  patient  was  a  woman, 
aged  28,  with  intermittent  hydronephrosis  due  to  a  movable  kidney.  The 
pelvis  and  calyces  were  first  explored  and  no  stone  found.  As  the  ureter 
could  not  be  catheterisedj  a  small  opiening  was  made  in  the  posterior 
wall  of  the  infundibidiun,  when  a  valvular  obstruction  was  found  at  the 
upper  end  of  tlie  ureter  where  it  joined  the  renal  pelvis-  The  valve  w^as 
divided  vertically,  and  the  ends  of  the  longitudinal  incision  unil-ed  bv 
sutures,  so  as  to  convert  the  incision  into  a  transverse  one.  The  incision 
in  the  infundibulum  was  then  closed  with  sutures,  and  the  kidney  fixed 
in  the  loin,  a  bougie  being  passed  through  the  wound  in  tlie  renal 
parenriiTOia  and  retained  in  position  in  the  ureter  for  two  days.     The 
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patient  recovered  without  a  fistula,  and  subsequently  had  no  return  of 
the  hydronephrosis. 

III.  Stkictuke  of  the  Ureter. — Various  plans  have  been  adopted 
by  different  surgeons  to  remedy  strictures  of  the  ureter,  the  chief  being 
the  plastic  method  of  Fenger  (loc,  supra  cit,),  dilatation  by  bougies 
( Alsberg),  and  resection  of  the  strictured  portion  (Kuster).  Tlie  first  of 
these  plans  only  will  be  here  described,  as  it  will  probably  be  found 
applicable  to  the  greatest  number  of  cases.  Moreover,  this  method  has 
been  successfully  carried  out  at  least  three  times  by  Fenger,  Morris,  and 
Mynter. 

The  details  of  the  operation  can  be  very  well  made  out  by  refei-ence  to 
the  three  illustrations  in  Fig.  41 .  The  strictured  portion  of  the  ureter  is 
first  divided  longitudinally ;  sutures  of  fine  silk  are  then  passed  on  either 
side  of  this  in  order  to  draw  the  two  extremities  of  the  incision  together 
and  thus  convert  it  into  a  transverse  one,  after  the  manner  of  the 
Heineke-Mickulicz  operation  for  stenosis  of  the  pylorus.  Further 
sutures,  passing  through  the  outer  coats  only,  now  bring  the  edges  of 
the  rest  of  the  incision  together,  thus  folding  the  ureter  on  itself  to 
some  extent. 

The  following  short  account  of  Fenger's  case  well  illustrates  the 
brilliant  success  of  the  operation : 

"  Traumatic  stricture  of  ureter  close  to  entrance  into  pelvis  of  kidney; 
intermittent  pyonephrosis  for  twenty-four  years  ;  increased  frequency  of 
attacks.  Nephrotomy ;  no  stone  in  sacculated  kidne}^  ureteral  entrance 
could  not  be  found;  longitudinal  ureterotomy  revealed  stricture  at 
upper  end  of  ureter;  longitudinal  division  of  stricture  and  plastic 
operation  on  ureter.     Recovery  without  fistula." 

B.  Injuries  to  the  Ureter. — These  may  be  met  with  either  in  the 
form  of  traumatic  ruptures,  or  of  accidental  division  or  removal  of  a 
piece  of  the  ureter  during  the  course  of  certain  abdominal  operations, 
such  as  hysterectomy  or  the  removal  of  a  pelvic  tumour. 

Traumatic  rupture  of  the  ureter  has  not  yet  been  treated  by  direct 
suture.  This  is  owing  doubtless  to  the  extreme  difficulty  in  the  diagnosis 
of  this  condition  in  the  early  stages,  for  most  of  the  cases  have  not  been 
recognised  until  an  accumulation  of  urine,  blood,  or  pus  has  formed  and 
has  been  opened.  The  tumour  due  to  the  accumulation  may  not  be 
noticed  for  some  time,  two  to  three  weeks  (Stanley,  Page,  Barker, 
Hicks),  thirty-nine  days  (Croft),  and  in  one  case  (Stanley's)  not  until 
seven  weeks  after  the  injur}\ 

For  accidental  division  or  removal  of  a  piece  of  the  ureter  during  the 
course  of  an  abdominal  operation,  a  very  large  number  of  different 
operations  have  been  performed.  It  is  impossible  here*  to  mention  or 
describe  all  these  operations.  An  attempt  will,  however,  be  made  to 
indicate  the  methods  which  are  likely  to  be  found  most  suitable  to  the 
various  conditions  that  may  be  met  with. 

In  the  great  majority  of  instances  it  will  be  found  possible  to  directly 
unite  the  divided  ends  of  the  ureter.  The  results  that  have  so  far 
attended  the  various  methods  of  bringing  this  about  clearly  show  that  it 
should  be  done  wherever  possible.  Bov6e  {Ann.  of  Surg.,  Aug.  19CX)) 
mentions  twenty-seven  published  cases  with  only  two  deaths,  and  not  in 
one  was  there  failure  to  unite.  If  the  ureter  has  been  simply  divided 
without  loss  of  substance,  and  if  both  the  ends  are  accessible  and  the 
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upper  end  will  not  reach  the  bladder,  then,  because  it  is  the  most  simple 
method  to  carrj*  out,  and  because  it  is  the  least  likely  to  be  followed  by 
stricture,  the  following  oi>eralion,  devised  by  Vati  Hook  (vifJe  Fig:  42), 
should  be  jierfornied.  The  Jbllowing  are  the  steps  of  the  operation  as 
given  by  Fenger  (Joe,  snj/ra  cif.) : 

*'{\)  Ligate  the  lower  portion  of  the  tnhe  one-eighth  or  one^fourth 
of  au  inch  from  the  free  end.  Silk  or  catgut  may  be  used.  Make  with 
fine  sharp-jjointed  scissors  a  longitudinal  incision,  twice  as  long  as  the 
diameter  of  the  nreter,  in  the  wall  of  the  lower  end,  one-fourth  of  an 
inch  below  the  ligatui-e. 

*'{2)  Make  an  incision  w^ith  the  Bcissoi*a  in  the  upper  portion  of  the 
ureter,  l>eginning  at  the  open  end  of  the  duct  and  carryifig  it  up  one- 
fourth  of  an  inch.     This  incitiion  ensures  the  patency  of  the  tube. 


Fio.  42. 
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UrBtero-oreterostomy.    Van  Hook's  method,    (Morris.) 


**(3)  Pass  two  very  small  cambric  sewing  needles  armed  with  one 
thread  of  sterilised  catgut  through  the  wall  of  the  upper  end  of  th? 
ureter,  one-eighth  of  an  inch  from  the  extremity,  from  within  outward, 
the  needles  being  from  one-sixteenth  to  one-eighth  of  an  inch  apart,  and 
ec|uidiijtant  from  the  end  of  the  duct.  It  wdll  be  seen  that  the  loop  of 
catgut  between  the  needles  lirmly  gi^asps  the  upper  end  of  the  ureter, 

"*  (4)  These  needles  are  now  carried  through  the  slit  in  the  side  of  tiie 
lower  end  of  the  ureter  into  and  down  the  tube  for  one-halt  an  inch, 
where  they  are  pushed  through  the  wall  of  the  duct  side  by  side, 

**(5)  It  will  now  be  seen  that  traction  upon  this  catgut  loop  passing 
tlirough  the  wall  of  the  ui-eter  ^vill  djaw  the  upper  fragment  of  the  duct 
into  the  lower  portion.  This  being  done,  the  ends  of  the  loop  are  tied 
together  secui-ely,  and  as  the  eatgui  will  be  absorbed  in  a  few  days, 
calciili  do  not  fomi  to  obstruct  the  passage  of  the  urine. 
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"  (6)  The  ureter  is  now  enveloped  carefully  with  peritonaBum." 
If,  however,  a  portion  of  the  ureter  has  been  accidentally  removed, 
and  the  upper  end  will  not  reach  the  bladder,  it  vriW  probably  be  found 
that  there  will  not  be  suflBcient  length  of  ureter  available  for  performing 
Van  Hook's  operation.  In  tliis  case  the  ends  must  be  unit^  by  end-to- 
end  suture,  or  by  the  oblique  method  of  Bov6e  (vuie  Fig.  43). 

Should  it  be  found  that  the  upper  end  of  the  divided  ureter  will  reach 
the  bladder,  implantation  into  this  organ  is  preferable  to  all  other 
procedures.  This  may  be  carried  out  by  the  method  of  Paoli  and 
Busachi  (Annales  des  Maladies  des  Orgaiies  Qeniio-urinaires,  1888), 
which  consists  in  splitting  the  distal  end  of  the  ureter  and  uniting  it 
by  sutures  to  an  incision  in  the  bladder,  or  by  a  modification  of  the 
operation  of  Van  Hook  for  uretero-ureterostomy,  the  cut  end  of  the 

Fio.  43. 


Uretero-ureterostomy.    To  illustrate  the  oblique  method  of  Bovee. 
(Morris.) 

ureter  being  invaginated  into  the  bladder.  This  method  has  been 
adopted  by  Penrose  and  others  {Med,  News,  vol.  Ixiv.,  1 894,  p.  470). 
Finally,  should  such  a  length  of  ureter  have  been  removed  as  to 
render  both  direct  union  of  the  two  ends  and  implantation  into  the 
bladder  impossible,  the  proximal  end  must  be  either  implanted  into  the 
bowel  or  on  the  skin.  The  results  of  both  these  plans  have  so  far  been 
on  the  whole  extremely  unsatisfactorj^  owing  to  infection  of  the  ureter 
and  kidney  in  the  case  of  implantation  into  the  bowel,  and  to  discomfort 
and  constant  irritation  of  the  skin  when  the  implantation  is  made  on 
the  skin.  For  these  reasons  a  secondarj^  nephrectomy  will  nearly  always 
be  necessary  in  such  cases. 
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CHAPTER    V. 

OPERATIONS  ON  THE   INTESTINES. 

ACUTE  IHTESTINAL  OBSTBIXCTIOH,  ^  APPEHDICITIS. — 
PERFOEATING  ULCER  OF  STOMACH— OF  DUODENUM 
-OF  INTESTINE  AFTBE  TYPHOID  FEYER— SUPPUHA^ 
TIVE  PERITONITIS.  —  TUBERCULAR  PERITONITIS.  — 
ENTEROSTOMY.— FORMATION  OF  ABTIFICIAL  ANUS.— 
SUTURE  OF  INTESTINE.— RESECTION  OF  INTESTINE. 
—ENTERBCTOMY.— COLECTOMY.  — INTESTINAL  ANAS- 
TOMOSIS AND  SHORT  CIRCUITING.— ENTBBOPLASTY.— 
CLOSURE  OF  ARTIFICIAL  ANUS  AND  F^CAL  FISTULA. 

ACUTE    INTESTINAL    OBSTRUCTION. 

»ERED    generally,    without    reference    to    the    causation    of   the 

^ostruction,  the  anccessful  treatment  of  acute  intestinal  obstruction 
*^^peiids  largely  on  two  points:  (a)  The  Question  of  Operation, 
^nd  (h)  The  Question  of  the  Extent  of  Interference  that  is  indicated 
**  any  given  Case, 

(«  J  The  Question  of  Operation.— Although  ca&es  of  so-called  '*  spoiw 
t^neous  cure"  have  from  time  to  time  been  recoixled,  the  number  of 
*hese  i9  so  small,  and  the  correctness  of  the  diagnosis  in  many  of  them 
^  doubtfub  that  for  al!  practical  purposes  it  is  wiser  to  leave  them 
^^ntirely  out  of  considei-ation.  For,  apart  from  these  and  the  small 
pmnber  of  cases  of  intussusception  that  lia\  e  survived  the  sloughing  of  the 
intussusceptum.as  Sir  F.  Treves  says,  ^*  there  is  no  avoiding  the  fact  that 
^^te  intestinal  obstruction,  if  unrelieved,  ends  in  death  "  (Intedinal 
Ot^struciicniy  p.  4/5).  This  being  so,  it  clearly  becomes  the  dut^*  of  the 
fiurgeon  to  operate  on  every  case  of  acute  intcsitinal  obstruction.  Tlie 
<>P«5 ration,  moreover,  should  be  performed  at  the  earliest  possible  moment 
after  the  diagnosis  has  been  made,  for,  serious  as  the  operation  is  in 

Jtself,  it  18  not  nearly  so  serious  as  delay,  since  the  mortality  rises 
^^ti^iYj^jy  rapidly  as  the  period  between  the  onset  of  the  s}  uiptoms  and 

"®  time  of  operation  increases.  Neither  should  uiicertjiinty  of  cba- 
^^^ifi  be  allowed  to  delay  the  operation^  for  of  the  many  conditions  that 
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simulate  acute  intestinal  obsti-uction — e.(/.,  typhlitis  and  appendicitis, 
peritonitis  from  different  causes,  thrombosis  of  mesenteric  veins,  acute 
pancreatitis,  enteritis,  &c. — in  some  an  operation  may  be  beneficial, 
while  as  to  the  others  it  would  be  better  that  an  exploratory  operation, 
as  long  as  it  is  done  b}^  skilled  hands,  took  place  needlessly  than  that  a 
remediable  condition  should  be  left  untouched.  Here,  again,  the  valuable 
opinion  of  Sir  F.  Treves  may  be  quoted.  He  says :  **  Operation  in  the^ 
cases  is  too  often  regarded  as  a  last  resource.  It  should  be  the  first 
resource,  as  it  certainly  is  the  07ih/  resource." 

The  mortality  of  all  cases  of  acute  intestinal  obstruction  at  tlie  present 
time,  as  shown  by  Gibson  (Ann,  of  8urg,,  Oct.  1900)  in  a  collection  of 
cases  operated  upon  between  1 888  and  1 898,  is  about  47  per  cent.,  his 
list  including  646  cases  with  312  deaths;  and  although  this  is  without 
doubt  a  vast  improvement  upon  former  times,  it  is  still  to  be  hoped  that 
in  the  near  futui^e  earlier  recognition  and  more  immediate  operation  will 
do  much  to  bring  about  still  further  improvement.  Even  then  the 
mortality  will  probably  always  be  high,  and  this  owing  to  the  frequently 
complicated  nature  of  the  cause  of  the  obstruction,  the  peculiar  vitality 
of  the  parts  which  have  to  be  handled,  and  the  readiness  with  which 
these  pass  into  a  condition  beyond  recovery.  Bearing  in  mind,  however, 
the  essentially  fatal  character  of  the  condition,  apart  from  relief  by 
operation,  every  successful  operation  should  be  looked  upon  rather  as  a 
life  saved,  than  every  fatal  one  as  a  life  lost. 

(b)  The  Extent  of  Interference  that  is  indicated  in  a  given  Case. 
— The  operation  must  be  according  to  the  state  of  the  patient.  These 
cases  of  acute  intestinal  obstruction  are  not  to  be  grouped  together  as 
all  equally  fit  for  operation,  or  as  all  certain  to  be  relieved  by  operation 
as  long  as  this  is  undertaken  early.  In  some  the  condition  of  the  patient 
is  good,  the  abdomen  is  undistended  and  a  prolonged  search  may  be 
made.  In  others  a  pi^ecisely  opposite  condition  is  present,  any  prolonged 
exploration  is  out  of  the  question,  and  all  that  can  be  done,  if  the  cause 
is  not  found  at  once,  is  to  open  one  of  the  most  distended  coils,  as  low 
down  as  possible,  and  drain  the  intestines  (vide  infra), 

I  propose  to  describe  the  operation  generally  first,  and  then  to  allude 
to  its  application  to  the  chief  forms  of  acute  intestinal  obstruction. 

Operation. — ^The  bladder  is  first  emptied,  and  the  abdominal  wall 
shaved  and  cleansed.  A  water-bed  should  be  filled  with  hot  water, 
and  if  the  patient's  condition  is  bad,  a  hot  port  wine  enema  should 
be  given. 

The  question  of  anaesthetics  in  these  cases  is  a  very  important  one, 
and  should  be  well  considered.  The  impeded  respiration  due  to  the 
abdominal  distension  is  liable  to  make  the  administration  of  a  general 
anaesthetic  diflScult  and  dangerous.  The  tendency  to  vomit  is  another 
grave  danger,  a  sudden  attack  during  the  administration  having  fre- 
quently caused  immediate  death  from  choking. 

Apart  from  these  two  considerations,  the  administration  of  a  general 
anaesthetic  seems  to  have  special  dangers  of  its  own  in  cases  of  acute 
intestinal  obstruction,  for  it  undoubtedly  often  produces  a  complete  and 
sudden  change  in  the  whole  aspect  of  a  case,  a  patient  thought  to  be  in 
good  condition  and  well  able  to  bear  an  operation  becoming  suddenly 
moribund  within  a  few  minutes  of  the  commencement  of  the  adminis- 
tration. 
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For  all  tht*?:e  rrasoos  it  is  advisable,  wherever  possible,  and  espe- 
cially in  very  bad  cases,  to  make  use  of  local  aiifrstliesia  only,  the 
infiltration  method  of  Schleich  with  ccMmine,  or  ^  eucaine,  being  the  most 
iuitoble. 

Should  it^  however,  be  deemed  inadvisable  to  operate  without  general 
toasthesisj  the  fitoraach  should  be  previously  waf^hed  out  if  vomiting  has 
leen  severe,  and  salint?  infusions,  either  intra- venous  or  into  the  cellular 
tieaue  of  the  axilla,  sliould  be  nutde  as  soon  as  possible  after  the  adminis- 
tration of  the  anaesthetic  has  been  begun. 

The  operation  to  be  performed  will  necessarily  vary  according  to  the 
gfneral  condition  of  the  patient,  and  the  mode  of  proredtux^  will  be 
destTihetl  under  two  fieads :  (A)  Early  Cases,  or  where  the  condition 
of  the  patient  is  good  ;  and  (B)  Late  Cases,  or  where  the  condition 
of  the  patient  is  very  serious. 

(A)  Tlie  surgeon  makes  a  central  incision.*  beginning  two  inches 
above  the  umbilicus,  and  passing  to  the  left  of  thi.s  he  gains  the  middle 
line  to  descend,  going  ipnckly  down  to  the  peritona?umj  but  arresting 
all  hieniorrhage  before  this  is  opened.  If  the  Hnea  alba  is  not  hit  off 
eiaotiv,  and  is  not  quickly  found,  aiiy  muscular  fibi^es  ai'e  torn  straight 
through  Viith  a  steel  director,  and  the  transversalis  fascia  and  peritonaeum 
thus  reached. 

I  strongly  advise  the  surgeon  to  give  himself  plenty  of  room,  so  as  to 
quickly  get  his  hand  in  and  explor-e  efficiently.  A  short  median  incision 
below  the  umbilicus^  and  the  introduction  of  a  couple  of  fingers,  is 
usuall J  futile.  The  abdominal  wall  in  these  cases  is  not  thinned  and 
overstretched  as  in  ovariotomy ;  hence,  if  inadequately  opi'm-d,  it  grips 
s  hand  most  embarmssingly.  If  the  case  has  been  allowed  to  go  on 
ntil  the  intestines  are  distended,  the  search  for  the  cause  of  the  mischief 
^'ill  be  rendered  all  the  more  difficult,  and  there  must  be  sufficient  room 
to  introduce  the  hand  freely.  If  an  assistant  skilfully  keeps  the  edges  of 
the  Wound  together  wliere  this  is  not  oc^cupied  by  the  inserted  wrist,  the 
ujt^stines  will  not  escape. 

The  peritonaBum  slumld  always  be  well  lifted  up  before  it  is  opened, 
wpeciftUy  if  there  is  distended  bowel  beneath.  The  opening  is  then 
esnlnrged  with  a  blunt-iKiinfed  bistoury  or  scissors,  two  fingers  witli  the 
I»almar  aspect  turned  upwards  serving  now  as  the  best  director. 

The  late  Mr.  Greig  Smith  advised,  where  the  peritonmum  is  thin,  that 
It  be  pinched  up  between  the  finger  and  thumb,  and  rolled  about  to  see 
tliat  no  bowel  is  included,! 
The  surgeon  should  now  decide  which  mode  of  exploration  he  will 
**ke  nse  of.  The  ft>llowing  is  as  useful  as  any:  If  the  parts  are  not 
^nch  (Hstended,  three  ])ossible  sites  of  strangulation  should  be  first 
looked  to,     (i)  The  c*cuni,:J:  which  will  give  twofold  evidence,  first,  its 


'1  those  extremelj  rare  eases  wbere  the  obstmution  can  be  localised  to  one  or  other 
«Me  of  tht'  abtlomen^  a  lateral  incision  may  be  maile  use  of,  either  over  the  wwcUing,  if 
Y       Pf''^wt.  or  in  tbc  linea  semilunaris. 

J  ^  much  fluid  is  present,  it  now  often  shows  itself  tbrongh  the  periloiiieum. 

*  *^  tbc  ciecum  can  bo  made  out  to  be  enipty^  tracing  up  empty  coils  from  thi«  will 

*^ likely  lead  to  the  oUitruction,    The  more  marked  the  evidence  ol  collapfied  small 

.  ***tine,  the  greater  the  probability  of  the  obstruction  being  high  up,  and  the  less  Jit 

for  enterostomy  (p.  221)  (R.  Jones^  Brit.  Mid,  Jonrn.,  vol  i.  1894,  p.  1123). 


the 

lothl^ 


c»5c  a  band  was  found  and  successfully  dealt  with.    Here  the  obstruction  had 
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distension  or  emptiness  telling  whether  the  obstruction  is  above  or  below 
it ;  and  secondly,  the  state  of  its  appendix,  whether  normal  or  adherent, 
whether  empty  or  containing  some  concretion.  (2)  Next,  the  internal 
inguinal,  the  femoral,  and  obturator  rings  are  explored,  to  make  sure 
that  no  tiny  hernia  exists,  imperceptible  from  the  outside.  The  fingers 
are  next  swept  upwards  towards  the  (3)  umbilicus,  in  the  hope  of  finding 
one  of  the  diverticular  bands  mentioned  at  p.  179.  K,  up  to  this,  the 
search  has  been  fruitless,  the  brim  of  the  pelvis  is  next  examined,  as 
bands  of  omenta  are  often  fixed  hereabouts,  and  also  because,  in  women, 
local  peritonitis,  originating  about  the  uterus  or  its  appendages,  and,  in 
either  sex,  about  the  appendix  caeci,  is,  not  infrequently,  the  cause  of 
theobstruction. 

If  the  search  fail — and  it  often  will  when  distension  is  present,  embar- 
rassing the  fingers  in  their  movements,  and  obscuring  the  relation  of 
parts — one  or  two  of  the  loops  which  lie  nearest  to  the  wound  should  be 
carefully  scrutinised.*  These  should  be  followed  in  the  direction  of 
increasing  congestion  and  distension,  thus  leading  to  the  obstruction. 
Fixity  of  a  coil  may  be  another  aid.  Where  there  is  ground  to  believe 
that  the  case  may  be  one  of  acute  supervening  upon  chronic  obstruction, 
the  sigmoid  and  colon  should  be  first  investigated. 

If  this  prove  fruitless  in  cases  where  there  is  not  much  distension,  the 
plan  adopted  by  Mr.  Cripps  {Clin,  Soc.  Trans.,  vol.  xi.  p.  225)  is  the 
simplest — i.e.,  to  draw  out  some  inches  of  intestine  at  a  time,  bit  by  bit, 
from  the  upper  part  of  the  wound,  passing  it  in  again  into  the  belly 
through  the  lower  part,  in  such  a  way  that  at  no  time  are  more  than 
five  or  SIX  inches  of  intestine  exposed.  After  dra^idng  out  and  replacing 
some  feet  of  intestine  in  this  way,  it  is  probable  that,  owing  to  the 
increasing  congestion  or  resistance,  the  surgeon  will  reach  the  obstruc- 
tion.f  This  is,  however,  a  tedious  method,  and  one  only  to  be  adopted 
when  the  condition  of  the  patient  is  good. 

An  assistant  should  hold  the  coil  from  which  the  surgeon  starts  in  the 
lower  angle  of  the  wound  under  a  hot  sponge,  so  as  to  save  the  surgeon 
going  over  the  ground  a  second  time. 

If  a  search  for  ten  minutes  has  failed  J  to  find  the  cause  of  obstruction 
the  following  courses  remain  open :  (a)  KummelFs  plan  of  allowing  the 
small  intestines  to  prolapse  under  hot  aseptic  towels ;  (/9)  emptying  the 
most  distended  coil,  and  either  closing  the  opening  later,  or  (7)  inserting 
in  it  a  Paul's  tube  ;  (S)  "  short-circuiting." 

(a)  The  objection  to  this  method  is,  of  course,  that  it  is  often  exceed- 

becn  incomplete  at  first,  one  of  incarceration  followed  by  strangolationu  I  have  men- 
tioned a  similar  successful  case  at  p.  278. 

♦  The  late  Mr.  Greig  Smith  said  that  as  the  most  distended  coila  will  rise  nearest  the 
surface,  and  the  greater  amount  of  bowel  is  within  three  inches  of  the  nmbilicas,  there 
is  a  probability  that  the  most  dilated  coils  will  be  in  sight. 

t  If  he  find  that  the  bowel  is  getting  healthier  and  emptier,  the  Burgeon  muBt  reyerse 
the  direction  of  his  search. 

X  "  The  difficulty  of  finding  the  obstruction  in  some  cases  is  well  shown  by  Madelong, 
who,  in  several  cases  where  the  seat  of  obstruction  could  not  be  located  during  life, 
requested  the  pathologist,  when  he  made  the  post-mortems,  to  locate  the  obstruction 
by  introducing  his  hand  through  an  incision,  aUowing  him  from  ten  to  twenty  minutes 
for  the  exploration ;  in  every  instance  he  failed  to  find  the  obstruction  within  the 
specified  time  "  (Senn,  loc,  mpra  cit^. 
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ingljr  diflSciilt  to  get  the  distended  coils  back  into  their  home,  and  that 
fbe  necessary  manipulations  and  exposure  must  produce  shock,  and  may 
inflict  serious  damage.  If,  however,  the  condition  of  the  patient  is  satis- 
factory and  the  amount  of  distension  not  great,  it  is»  if  done  properly, 
ftud  with  care  to  prevent  undue  exposure  of,  and  damage  to,  the  intas- 
tiik*s,  perhaps  the  wisest  eoiu*se  to  pursue.  This  practice  is.  moreover, 
recoinuiended  by  no  less  an  authority  than  Sir  F,  Treves,  who  conisiders 
that  the  damage  done  to  the  intestines,  by  the  amount  of  exposure 
neoeisaiy,  is  probably  less  than  that  cansed  by  prolonged  manipulations 
within  the  abdoni i nal  c^v\ ty\  Tlie  abdomi nal  inci sion  should  he  made  very 
frpe,  and  the  intestines  then  allowed  to  escape  between  smooth-surfaced 
ilerile  towels,  wrung  out  of  salt  solution  at  a  tempera  to  re  of  lio'^  F. 
In  this  way  the  intestines  can  be  immediately  covered  with  tlie  tovvel@» 
mA  the  fiirther  search  for  the  cause  of  obstruction  eondncted  with  very 
little  exposure  or  interference.  Usually  the  seat  of  obtrtruction  will  be 
qtiickly  indicated  by  fixity  of  some  loop  of  intestine,  which  thus  wdll  not 
le«?e  the  abdomen. 

iP)  Should,  however,  the  amount  of  distension  be  considerable,  it  is 
wisierto  relieve  this  condition  before  proceeding  further.  To  this  end  a 
different  method  must  be  adopted  according  to  the  seat  of  greatest  dis- 
tension. Should  this  be  the  large  intestine,  for  instance,  in  a  case  of 
vohulus,  the  distended  loop  may  be  emptied,  either  by  multiple  pnnctui*e 
mth  a  very  fine  hydrocele  trocar  if,  which  is  rare,  they  contHain  only  gas, 
or  by  incision  if  liquid  ftt?ces  are  present  as  well.  Both  these  steps  are 
oftau  disappointing.  Two  conditions  must  be  present  to  allow  multiple 
nctures  with  the  finest  hydrocele  trocar  to  be  &af(\  The  coats  of  tlie 
itine  most  be  sufficiently  healthy,  neither  inliltrated  nor  paralysed, 
t*j  allow  the  peritona^al  and  muscular  coats  to  close  the  oj>ening  in  the 
mncoas  by  gliding  over  it,  otherwise  a  fatal  leakage  will  t*ake  place 
'ptitatim  unless  every  pnncture  is  closed  by  a  fine  parietal  suture. 
Thf  second  conrlition  is,  tJiat  gas  only  must  be  present ;  liquid  fan^es 
^h\^  almost  invariably  ])resent  as  wclL  A  wiser  course  is  to  incise 
iiTid  evacuate  the  most  distended  coils.  The  patient  being  turned  on 
*<i  one  side,  the  most  distended  loop  is  clrawn  out  over  a  basin,  incised 
iMirallRl  to  ita  long  axis  at  a  point  most  distant  from  the  mesentery,  the 
*B6tofthe  coils  beiiig  kept  witliin  the  abdomen,  and  the  one  withdrawn 
^''efijlly  isolated  by  tampons  of  iodoform  gauze  or  hot  aseptic  towels. 
As  the  escape  of  gas  and  fluids,  owing  to  thi^  paralysis  of  the  intestine, 
^ill  probably  be  very  slow,  it  will  be  wise  to  follow^  Dr.  Senn,  and 
*' resort  to  pouring  out  the  contents,  as  it  were,  by  seizing  the  gut 
s<?veral  feet  above  and  below  the  incision,  and  elevating  it."  a  large 
^I'lantity  of  fluid  fii^c^s  being  thus  poured  out.  This  emptpng  of  dis- 
*^U(led  coils  will  not  only  facilitate  reduction,  but,  as  first  nrgerl  by  the 
we  Mr.  Greig  Suiitli  (AlHiaya.  Stirff,,  p.  436),  it  will  diminish  the  harmful 
^'npotfi  of  a  greatly  distended  abdomen,  viz.,  clyspiKca,  palfiitation,  and 
^Wotninal  shock»  and,  as  regards  the  bowels  tlieiuselves,  the  rlanger  of 
"^fttinued  distension,  paralysis,  and  absorption  of  toxic  products.  When 
thf»  evacuation  lias  been  made  as  complete  as  possible,  the  next  step  will 
^^pnd  upon  the  condition  of  the  patient.  If  t!iis  be  good,  and  the 
^'iefof  the  distension  has  l>een  sutficient  to  justify  further  exploration* 
we  surgeon  closes  his  incision  in  the  intestine  by  Lembert*s  sutures» 
'ttg  care  to  effect  real  inversion  of  the  edges,  and,  leaving  one  or  t%vo 
VOL.  ri.  12 
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of  the  sutures  long,  keeps  this  bit  of  intestine  outside,  entrusted  to  an 
assistant,  while  he  continues  his  search  for  the  cause  of  the  obstruction. 
If  this  be  found  and  removed,  the  opened  and  sutured  part  of  the 
intestine  must  again  be  inspected,  and  its  exact  closure  made  sure 
of  before  it  is  returned;  any  sutures  left  long  having  been  first  cut 
short.  Before  finally  closing  the  wound  the  question  of  cleansing  the 
peritonseal  cavity,  irrigation,  and  the  insertion  of  a  Keith's  tube  into 
Douglas's  pouch  may  arise. 

If,  on  the  other  hand,  it  is  found  that  the  small  intestine  is  the  seafc 
of  most  distension,  then  very  little  advantage  will  be  gained  by  either 
puncture  or  incision,  for  the  acute  flexures  caused  by  the  distension  will 
prevent  more  than  a  very  small  portion  of  the  gut  being  emptied  by 
each  incision.  In  this  case  it  is  wiser  to  drain  the  intestine  for  a 
time  by  performing  enterotomy,  as  described  below  (p.  222),  and  to 
search  for  and,  if  possible,  remove  the  cause  of  obstraction  after 
the  worst  of  the  distension  has  been  relieved. 

(7  and  B)  Where  the  patient's  condition  makes  any  further  search 
impossible,  or  where  there  is  great  distension,  a  temporary  or  permanent 
artificial  anus  must  be  made,  or  else  "short-circuiting"  must  be 
performed. 

As  the  last  can  very  rarely  help  us  in  acute  intestinal  obstruction,  I 
will  first  dispose  of  this  subject.  It  will  be  remembered  that  I  am 
speaking  of  short-circuiting  as  one  of  the  courses  open  to  a  surgeon 
when  he  fails  to  find  the  cause  of  an  acute  intestinal  obstruction,  or 
rather,  of  an  acute  supervening  upon  a  chronic  obstruction.  It  is 
evident  that  it  is  only  to  a  few  cases  that  this  method  is  suitable — e.jr., 
cases  of  matting  together  of  coils  of  small  intestine,  as  after  previous 
mischief  set  up  by  a  mesenteric  gland,  or  appendicitis.  In  such  cases 
if  there  is  inextricable  matting  but  no  recent  inflammatory  changes  and 
nothing  like  gangrene,  a  coil  of  the  distended  small  intestine  may  be 
short-circuited  to  the  most  conveniently  placed  piece  of  large  intestine. 
This  is  effected  by  the  use  of  a  Mayo-Robson's  bobbin.  Murphy's  button, 
or  Senn's  plates  (^.t-.),  according  to  the  surgeon's  familiarity  with  each, 
and  the  time  at  his  disposal.  In  the  majority  of  cases  where  the  surgeon 
cannot  find  the  cause,  some  part  of  the  small  intestine  will  be  sulTering 
not  from  chronic  matting  as  above,  but  from  the  pressure  effects  of  some 
band,  orifice  in  the  omentum,  &c.,  and  softening,  or  even  gangrene,  may 
be  impending ;  then  a  better  plan  to  relieve  the  distended  intestine  will 
be  by  performing  enterotomy  as  described  below,  by  tying  in  a  Paul's 
tube,*  or  puncturing  with  a  large  trocar  and  cannula  (p.  223)  one 
of  the  most  distended  coils,  this  being  first  withdrawn  and  com- 
pletely isolated  with  sterilised  towels  or  iodoform  gauze.  While  the 
distension  is  being  relieved  the  parietal  wound  may  be  sutured,  and 
the  knuckle  of  projecting  bowel  attached  by  a  few  points  to  the  edges^ 
of  the  wound. 

The  peritonaeal  sac  must  be  next  cleansed  of  any  fluids,  and  above  all 
of  any  discharges,  either  by  sponges  introduced  on  large  Silencer  Wells's 
forceps  down  into  the  pelvis  and  along  the  costo-vertebral  furrows,  or  by 

♦  I  have  recorded,  pp.  226,  278,  a  case  in  which  thia  treatment  saved  the  life  of  a 
patient  suffering  from  strangulation  of  the  small  intestine  (localised  gangrene  having 
set  in)  by  a  band. 
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floshing  with  a  hot  solution  of  lioraeic  ncid  (2  per  cent*)  or  ^  per  cent, 
of  salicylic  acid,  in  boiled  water;  pints  of  this  being  lutroduced  by  an 
irrigating  tubt\  After  the  flushing,  gponpfes  are  again  used,  and  a 
Keifh*s  tube  inserted.  Drainage  is  always  to  be  employed  when  the  peri- 
tijiia-Jil  sac  has  been  contaminated.  Further  details  ai'e  given  at  p.  215. 
Tlie  oj>ening  in  the  abdominal  walls  is  then  closed  with  sutures  of 
iTi^,  or  &ilk  or  fishing  gut,  material  of  suthcient  ytontnesg  being  pro- 
rided  if  any  t-ension  is  present.  Care  should  be  taken  to  include  the 
parietal  peritonaBum,  and,  as  the  sutures  are  insert-ed^  to  prevent  any 
blcM^l  entering  the  cavity  of  the  peritonpein;i. 

B.  Late  Gaaes. — Here  the  condition  of  the  patient  will  not  allow  of 
my  but  the  brief»^st  operation.  A  amall  incision,  two  inches  long, 
ismude  in  the  median  line  below  the  umbilicus.  On  opening  the  perito- 
p?uin,  two  fingei^  are  introduced  and  car<-fully  feel  for  the  most  distended 
roil  within  reach,  and  bring  this  up  into  the  incision.  This  must  now 
Ik*  opened  and  an  artificial  anus  fornn-d  as  dcscril)ed  below  at  p.  224. 

h  may  happen  that  this  plan  will  result  in  the  opening  of  a  coil 
alxfVf*  the  obstruction,  or  that  the  obstructe<l  portion  of  intestine  is 
alivaHy  gangrenouti,  and  in  either  of  these  cases  the  result  must  be 
fatal.  On  the  other  hand,  it  may  be  urged  that  in  these  extreme  cases, 
further  interference  would  be  almost  certainly  fatal,  even  though  the 
otoriiction  were  relieved,  and,  moreover,  that  the  most  distended  coils 
of  intestine  usually  rise  to  the  suHace  and  are  situat^^d  close  to  the 
timl>iticufi ;  and,  finally,  that  a  few  lives  have  certainly  been  saved  by 
thi*  means. 

Having  spoken  of  the  operation  generally,  I  shall  next  refer  to  a  few 
practical  points  connected  with  the  chief  causes  of  obstruction  indivi- 
finally. 
1,  Strangulation  by  Bands  and  through  Apertures.* 
A.  Bands.  I.  AdrGutltiOfJs  PeiitoHWfd  liftmh. — Perhaps  there  has 
lieen  a  histor}^  of  peritonitis,  starting  possibly  from  the  crecuni,  the 
nt^nis  and  appendages,  or  a  mesenteric  gland.  These  bands  are  ustudly 
atUched  by  one  end  to  the  me&enterJ^  2.  Omental  Band4i. — Here  some 
parr  of  the  lower  end  of  the  omentum  has  become  adherent  to  the  brira 
'■'f  die  pelvis,  a  hernial  sac.  the  uterine  appendages,  or  the  c^>cum. 
3>  MecMs  Bireriiculum,^ — This  is  usually  met  with  in  young  subjects. 
Tubular  or  cord-like,  it  will  be  found  attached  at  one  end  to  the  ileum, 
within  three  feet  of  the  caecum,  at  the  other  near  the  umbilicus,  or  to 
tW  mesentery  or  intestine.  Under  this  arch  small  intestine  is  very 
liable  to  slip.  In  other  cases  one  end  is  free,  and  ensnares  or  knots  up 
*  loop  of  intestine.  4,  Same  Normal  Sirudwrf'  ahnormalUj  tdfached^  e.g., 
^^"'  F'lUoptan  Tithe  or  the  AppmullT.l 


•  Sir  V,  Treves  Qlntett^  Ohntttwt,^  p.  13 ;  Diet,  a/Surff^^  vol,  ii.  p.  802)  groups  these 
fOjjfih^^r  from  the  timilaritj  of  their  obBtruction  ond  their -clo»e  resemblance  to  stran- 
plitctl  ]iemia^ 

t  d  m*>fti  interesting  atnl  fully  reported  caae  successfully  treated  by  laparotomy  was 
puhliahod  in  the  Lancet,  March  g.  i88g.  by  my  old  friend  R.  J.  Pye-Smith,  of  Sheffield. 
IV0  others  successfully  treated  in  the  Bamo  way  by  Mr.  Cluttori  iClin  Sw,  Trattt^t 
^l  XTii,  p.  186)  and  Mr.  McGill  (Brit  Med,  Jmim,^  Jan.  14,  1888)  will  well  repay 
tf(*n?nec. 

t  Que  claBsi<ication  of  bands  uaoful  to  the  opcmtor  is  into  thoM  OMiIy  fauud  and 
thow  which  are  inaccessible. 
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In  most  cases  bands,  when  foond,  are  not  difficult  to  deal  with.  If 
the  J  do  not  give  way  to  the  finger  as  attempts  are  made  to  hcK>k  them  up. 
they  should  be  divided  between  two  ligatures  of  Bilk.  Occasionally 
trausfixion  is  required.  When  one  band  has  been  discovered ,  the 
possibility  of  a  second,  attached  to  the  pelvic  brim,  must  always  be 
remembered.  In  Gibson's  list  of  cases  there  are  1 86  of  obstruction  by 
bands,  and  in  no  less  thau  thii*ty-tliree  of  these  there  wa**  a  record  of 
more  than  one  baud  being  present,  and  it  is  probable  that  the  proportion 
is  even  higher  than  this. 

Two  other  points  connected  with  bands  must  be  remenibered :  one, 
that  if  they  are  %ascular  both  ends  should  be  secured  ;  the  other,  that 
oil  the  divisiou  of  the  band  the  piece  of  intestine  which  has  been  released 
may  b©  found  to  he  gangrenous  or  even  perforated,  and  allowing  its  con- 
tents to  escape  into  the  periton^eal  sac.  The  intestine  must  then  be 
brought  outside  and  drained,  and  the  peritona?al  sac  cleansed  if  possible 
(P-2IS), 

Every  band  siiould  be  resected  as  closely  to  its  attached  points  as  is 
8afe»  to  prevent  any  recurrence  of  the  trouble.  In  the  case  of  a  diver- 
ticular band  which  is  tubular,  the  contiguous  peritonaW  contents  being 
all  shut  off  \^ith  sponges  or  tampons,  the  diverticulum  and  the  itit^estine 
into  which  it  oj>ens  are  emptied  b}^  pressure*  Then  the  diverticulum, 
being  Hghtly  clamped,  is  divided,  an  inch  and  a  half  or  two  inches  from 
the  intestine,  the  mucous  coat  is  disinfected  with  pure  carbolic  acid  And 
tied  with  silk  or  sutured  with  a  few  silk  sutures,  while  a  second  row, 
which  takes  up  and  inverts  the  muscular  and  serifus  coats,  gives  further 
security. 

R,  Apert-urea  and  Slits, — These  may  be  congenital  or  traumatic. 
The  two  following  cases  are  good  instances,  and  show  in  sharp  contrast 
the  difficulties  which  may  be  met  with : 

In  Mr.  Howjini  Marsh's  vni^v  (Brif.  MaK  */#wr7i,,  June  2,  1888)  11  IcKip,  probably  in  the 
middle  of  the  jcjnriimi.  had  siippnl  tltroagh  a  hole  in  the  mcBcutery.  The  edge  of  XhU 
opt*Tii!ig  was  bO  yielding  that  Mr,  Marwli  could  readily  stretch  it  with  his  liiiger-nail 
auftlcieotly  to  allow  the  loop  to  be  drawn  out.  The  patient  made  a  good  recoTcrr, 
though  to  much  danger  for  a  while  from  the  parslys^ed  conditioTi  of  the  Intestine. 

In  Sir  F.  Treves^s  case  {Oper.  Siirff..  i^oL  li.  p.  389)  the  intestine  was  Btrangulatcdlti  the 
foramen  of  WlnBlow,  Here  the  surgeon  not.  only  could  not  reduce  the  gut  by  operation 
dtiriiig  life,  hut  at  the  necropsy  he  could  not  bring  aliout  rcductiou  until  the  hepatie 
ariery^  portal  vein*  and  bile  duet  were  8evere<l. 

In  the  case  of  either  bands  or  apertures  it  is  the  lower  part  of  the 
ileuui  which  is  usually  etrangiilated. 

II.  Intussusception. — From  its  frequency,  especial ly  in  early  life,  its 
fatality  in  infants,  and  the  fact  that  its  treatment  is  less  unsatisfactory' 
because  its  diagnosis*  is  easier  than  other  forms  of  obstruction,  this 
deserves  careful  notice*  Of  the  varieties — ^the  enteric,  the  colic,  the 
ileo-colic,  and  the  ilecM?a2cal — the  frequency  of  the  last  is  well  known. 
It  is  to  this  variety,  especially  in  children,  that  the  following  remarks 
mainly  ap[)ly. 

The  irmimeid  depends  upon  the  duration  of  sympt-oms.     In  quite 

♦  Two  points  nmtti  always  be  reniembercd  in  the  diagnosis  of  intussusoeption: 
(i)  that  in  cajics  which  arc  not  acute  there  may  be  very  few  syraptonia  for  zjome  time; 
(a)  Ihti  rectum  must  always  be  examincdj  and  any  intusBUBception  which  may  be  met 
with  wot  mistaken  for  a  prolapsuM. 
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,  reduction  will  generally  be  possible  with  comparatively  little 
forct',  and  may  be  brought  alxnit  satistactorily  by  injection  or  inliation. 
Vt-ry  soon,  however,  the  eoirorgement  of  the  intust^usceptom  and  the 
included  mesentery,  or  the  adhesion  of  the  entering  and  returning  layers 
38  the  result  of  peritonitis,  renders  reduction  much  more  difficult  or 
impossible.  In  such  cases  distension  of  the  colon  will  either  fail  alto- 
grtber,  or  will  produce  only  partial  reduction  with  subsequent  speedy 
lulapse*  The  following  figures  from  (ubson's  list  (lut\  .^ttjtiui  eit.)  will 
«nre  to  emphasise  this  important  point:  94  per  cent,  of  the  cases 
treatt^d  within  the  first  twenty-four  hours  were  reducible  on  abdominal 
k»ction,  whereas  only  61  per  cent,  of  those  treated  ou  the  third  day  were 
reducible.  The  proportion  reducible  by  disteimo7t  would  necessarily 
have  been  less  than  the  above  in  each  case. 

The  following  results  of  distension  will  also  serve  to  emphasise  the 
importance  of  attempting  reduction  by  distension  of  the  bowel  in  early 
cast's  only,  and,  moreover,  show  how  fruitless  the  practice  of  repeating 
distension  is  likely  to  be  after  it  has  cmce  been  tried  and  has  failed. 
Mr.  Eve  collected  twenty-four  cases  from  the  records  of  the  Lond*:»n 
Hospital  in  which  distension  was  tried.  Of  these  six  died  without  furthej" 
treatment,  and  the  remaining  eigliteen  re(|nired  operation.  Mr.  Barker 
(CUilSoc,  Tran^.i  vol.  xxxi.)  tried  distension  in  eight  rases,  in  all  of 
which  it  failed  ;  and  in  a  collect  ion  of  cases  by  Wiggins,  distension  failed 
in  75  per  cent,  of  seventy-two  cases  in  %vhieh  it  was  tried. 

Moreover,  the  following  objedimis  to  distension  must  not  be  lost  sight 
'jf :— {1)  The  danger  of  sudden  collapse  or  rupture  of  the  bowel ;  (2)  the 
l')?s  of  valuable  time,  rendering  the  result  of  a  laparotomy  less  likely  to 
^>e  successful  ;  (3}  it  will  be  of  no  use  in  enteric  intussusceptions  (which 
form  22  per  cent,  of  all  cases),  and  probably  of  no  use  in  ileo-colic  intus- 
susceptions (which  form  12  per  cent.J,  so  that  in  34  per  cent.,  or  in  one 
t'tee  in  every  three,  it  is  practically  certain  to  faih 

If  the  case  is  seen,  therefore,  within  twenty-four  honrs  of  the  onset 
<>f  eymptonis,  distension  of  the  bowel  may  be  tried.  Either  water  or 
^^  may  be  used  for  this  purpose ;  of  these  the  latter  is  to  be  preferred, 
#IB  being  less  dangerous, 

A  little  A.C.E.  mixture  being  given,  the  lower  limbs  being  somewhat 
niised,  the  nozzle  of  a  Lund's  inflator,  or  a  full-sized  catheter,  or  a  rectal 
^nbe,  attached  by  tubing  to  a  bellows  and  Wf  11  coated  with  vaseline,  is 
carefully  passed  into  the  bowel.  I'he  nates  being  seciu'ely  pressed 
round  the  tube,  air  is  steadily  pumped  into  the  colon,  while  the  surgeon 
keeps  one  hand  on  the  abdomen,  not  only  to  prevent  over-distension, 
but  also  to  watch  for  any  receding  of  the  tumour  towards  the  ctccal 

With  regard  to  the  force  used.  Dr.  Goodhart  {Dis,  of  CkiM.,  p.  125), 
r?tiiarks :  **  Replacement  of  the  bowel  can  usually  only  be  effected  by 
cmisiderable  distension  of  the  whole  colon,  and  distension  of  the  colon 
sometimes  requires  a  good  deal  of  rather  forcible  pumping  to  complete 
it"  This  is  especially  the  case  with  regard  to  tlie  last  few  quantities  of 
ftir  sent  in.  Dr.  Taylors  advice  here  will  minimise  the  risk  of  rupture 
^  of  the  bowel :  *'  ITie  risk  can  be  reduced  to  a  minimum  by  injecting. 
B  careitdly  and  slowly,  successive  small  quantities^  and  by  gently  kneading 
H  the  abdomen  so  as  to  facilitate  the  passage  of  air  u{>vvards,  and  thus 
V    l»revent  the  sudden  over-<liatension  t*f  short  lengths  of  the  colon." 
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If  inflation  fails,  and  in  all  cases  s^en  lat4?r  than  twenty-four  hcmn 
aftrr  the  tniget  uf  .syniptonis,  abdominal  section  should  be  at  once  pro* 
ceeded  with.  jH 

Operation. — 'Flie  ehild  being  under  the  influence  of  the  A.uM 
mixture,  the  parts  being  cleansed,  and  any  urine  drawn  off,  an  incmiot] 
m  made,  nsually  in  the  middle  line,*  siifficient  to  admit  of  the  eag\ 
introduction  of  two  or  three  lingers.  Before  opening  the  perit unheal 
sac  all  bleeding  should  be  entirely  arrested.  The  intussuscepted  masi 
is  now  found,  and,  if  possiVjIe,  hooked  out  into  the  wound.  But  mone 
often  this  m  impossible,  and  the  reduction  must  be  effected  in  $itu»    iH 

Prof,  Senn  advises  (he,  iVfm  cit.,  p.   128)  that:    **The   nedema  3H 


Fio.  44^ 


Mr^' 


-B 


mr 


^^, 


OR. 


Biftgmm  of  an  iiituRRusceptioii  iu  vertical  section* 
If,  Meaentery.  a,  Artery.  \\  Vein,  n.v,  DiUttd  vein.  111,  Inti&med  mefientery. 
OR,  Orifice  of  bowel  at  apex  of  iiitnesusceptum  with  thidkened  mucoas  tuembimDe 
around.  A,  Line  drawn  tbrongh  usual  seat  of  adhosioDa.  B,  hine  for  reseetioD  of 
intnaeuBOfiptum.  x,  x,  To  mark  the  vertical  inciaion  thjrough  wliicli  reaection  is  per- 
lonned.    (Greig  Smith.) 

inflammatory  swelling  should  be  removed  before  any  attempts  at  reduc- 
tion are  made.     This  can  be  readily  acroniplislied  by  steady  and  unin 
teiTupted  manual  compression  of  the  invaginated  portion/'     M\    o 
experience  here  is  disappointing. 

The  following  points  must  now  be  carefidly  attended  to.  K 
intussusception  cannot  be  brought  outside,  two  fingers  of  each  hand 
should  be  introduced,  and  an  attLnnjit  made  (l)  to  draw  out  the  intus- 
susception while  the  point  of  entrance  is  held  steadily.     As  a  rule,  tliis 

*  As  speed  ia  very  important  in  these  cas^rs  in  rhildreii,  the  Burgeon  ihould  give 
self  enough  room  by  beginning  above  the  umbilicus.     The  intuasuBceptlon  usualljrJ 
deeply  and  is  diflieult  to  get  at. 
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r  only  partially  sticcessfiiL  (2)  The  lower  end  of  the  invaginated  paii; 
being  found,  the  ensheathiug  layer  Bhould  be  pulled  down,  while  the 
en^henthed  pait  is  pushed  up.  When  the  end  of  the  intodisusceptioii  has 
r^arhed  the  rectum,  help  may  be  given  by  an  assist4nit  with  a  bou^jrie ; 
liui  it  will  usually  be  found  that  pushing  or  backing-out  the  contained 
WmA  by  gently  squeesiing  ntoveuients  between  the  finger  and  thumb, 
these  being  gradually  shifted  along  the  gut^  will  prove  successful,  when, 
W  no  foi*ce  that  is  justifiable,  could  any  part  be  drawn  out. 

Whichever  method  is  found  to  answ^er  best  mutit  be  persevered  with 
until  every  atom  of  the  mass  is  rednt^ed,  this  being  olten  known  by  the 
appearance  of  the  vermiform  appendix, 

K,  when  the  i-eduction  is  complete,  any  t-eai^s  are  noticed  in  the  peri- 
tona:'al  coat,  these  must  be  sewn  up  with  a  fine  continuous  silk  suture, 
Mid  a  little  iodofoi'm  rubbed  in. 

Eveiy  care  should  be  taken  tln'ongbout  the  operation  to  prevent 
rtillling,  both  of  the  child*H  body  and  limbs,  and  especially  of  any  intes- 
tine which  may  have  to  Ijc  withdrawn. 

Is  in  nil  abdominal  sections,  this  operation  should  be  concluded  as 
speedily  as  may  be- 
When   the  intuflBUflQeption  cannot   be   reduced,    all   attempts   at 
tractiuu  and  kneading  only  causing  tears  in  the  peritoiueal  coat,  the  fol- 
lowing coui*ses  are  open  according  to  the  condition  of  the  patient,  &c.  :— 
(ij  If  the  intussusception  is  gangrenous  but  small  in  amount,  it  sliould 
be  resected.    For  the  union  of  the  divided  ends  Mui*phy's  button  has  the 
great  advantage  of  saving  time,  and  is  thus  well  adapted  to  acute  and 
subacute  cases  in  children,  which  form  the  majority  of  the  cases.    What- 
*i\*er  method  is  used  some  difficulty  nnist  be  expected  in  eftectiug  exact 
union  in  the  common  variety,  the  ileo-ctBcal,  owing  to  the  difference  of 
the  lumen  in  the  two  parts  of  the  bowel ;  where  this  difficulty  is  very 
niarked,  the  best  plan  will  be  to  close  both  ends  by  a  double  row  of 
siittires,  continuous  and  Lembert's,  and  then  to  make  a  lateral  anas- 
*onic>sis  (/fv.)  by  means  of  Murphy's  button,  Robson^s  bobbin.  Ac.    (2)  If 
fhe  invagination  is  irreducible  but  not  gangrenous,  it  may  be  left,  and 
^he  continuity  of  the  canal  restored  by  short-circuiting  the  small  and 
large  intestine  above  and  below  the  invagination  by  Murphy's  button  or 
^me  other  means.     (3)  Where  the  patient's  condition  is  good,  as  iji 
chronic  cases,  an  irreducible  intussusception  is  best  treated  by  an  ope- 
^tion  based  by  Mr.  Jessett  {Surfj,  iJis,  of  Stomach  and  Inte^HtieSf  p.  140J 
Oil  what  is  known  as  spontaneous  cure.     It  was  three  times  performed 
Successfully  on  dogs.     An  invagination  having  been  made  artificially, 
and  found  a  week  later  firmly  adherent,  it  was  thus  removed,     A  longi- 
tudinal opening  was  made  into  the  intestine  over  the  root  of  the  intus- 
tnsception  on  the  side  farthest  from  the  mesentery,  about  an  inch  and 
a  half  long,  of  sufficient  length  to  allow  the  invaginated  part  to  be 
drawn  out  with  vulsellum  forceps.     The  root  of  the  invaginated  part 
having  been  pulled  out  through  the  above  opening,  was  cut  through  close 
to  its  origin,  anv  vessel  which  required  it  being  tied.     Then  the  divided 
eoate  where  the  intussusception  had  been  cut  away  were  united  with  a  lew^ 
points  of  suture,  the  lumen  of  the  bowel  being  left  open.      The  stump 
WftB  then  retnmed  into  the  intestine,  and  the  incision  in  this  closed  by 
quilt  sutures.     Greig  Smith  (Ahfhmi.  Suvfj,,  p.  6y6)  recommended  this 
method  of  treatment,  but  modified  the  operation  in  cases  of  extensive 
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invaginutioTJ,  in  that,  as  will  be  seen  by  reference  to  Figs.  45  and  46, 
he  removed  only  the  apex  of  the  intiissnsceptnni,  this  being  the  mo^t 
swollen  part,  and  therefore  the  chief  obstacle  to  reduction.  The  re?t 
was  then  gently  reduced.  Although  reduction  will  be  rendei-ed  possible 
in  some  cases  by  removal  of  the  apex  of  the  intussusceptum,  in 
other's  the  adhesion  of  the  la}  ei^s  at  the  neck  of  the  intussusception,  to 
one  another,  will  make  reduction  impossible.  In  such  cases,  a  more 
complete  resection  of  the  intiissiiseeptum  will  be  necessary.  Other  and 
less  desirable  methods  which  may  be  thrust  on  the  surgeon,  owing 
to  the  circumstances  under  which  he  operates,  are:  (4)  Resection  and 
formation  of  an  artificial  anus.*     (5)  Formation  of  an  artificial  anus 
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Diagram  showing  removal  of  apex  of  iniasBuscepttim 

throngb  at)  tuciNioD  iu  the  mtussuBcipieoB. 

I,  Entering  bowel.     2,  Neck  of  mtnii^nseipienR,    3, 

IneisioQ  in   iutusan«icipiena,     4,  Cut  edges  iinited  by 

HUtures.     5,  Apex  of  iitinasuAceptum  exciaed.    (Grelg 

Smith.) 


Opefataon  of 
tion  of  iiita«aiiio«p- 
tum  completed. 
(Greig  Smith.) 


without  i^section.  Finally,  in  those  rare  cases  of  invagination  of  the 
eolun  into  the  rectum  the  intussusception  may  be  drawn  down  and 
removed  by  the  operations  of  Mikulicz,  or  Mr.  Barker  in  this  oountn\ 
Tfte  latter  surgeon's  cases  w^ill  be  found  in  the  MetL-Chir,  Traiis.y  18S7. 
vol.  Ixx*  p.  335,  and  Brif,  Med.  Joum,,  vol.  ii.  1892,  p.  1226.  In  both 
cases  a  malignant  gi^owtti  was  at  the  root  of  the  invagination,  and  in 
each  operation  steps  w'ere  facilitated  bj  the  ease  with  which  the  growth, 
after  dilatation  of  the  anns,  conld  be  pulled  outside.  l\vo  rows  of 
sutures  were  made  to  encircle  the  bowel,  and  to  unite  the  two  layers  of 
ihe  intussusoeption  firmly  together  well  above  the  new  growth.     Aa  the 


•  Prof,  6Jcnn  quotes  a  case  of  Wasniljew'u  QVcntr,/,  CTiir,,  1888,  No,  la),  in  which  ad 
operation  was  performed  to  close  the  artificial  anus  six  mODtbs  later.  It  was  ultimately 
auccessfuL 
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^ntui-es  were  passed,  fare  was  taken  tliat  no  small  intestines  protruded. 
Both  cases  recovered,  and  tlie  fii^t  was  alive  four  or  iive  jears  after  the 
operation. 

III.  Volvulus. — The  intestine  liere  is  neiially  either  twisted  on  its 
mesenteric  axis,  or  bent  at  an  angle.  The  first  is  the  acuter  condition, 
owing  to  the  strang^nlation  of  vessels.  It  is  usually  met  with  in  the 
aigraoid  tlexure,  when  this  has  a  long  nieso-colon,  especially  in  adults 
who  have  been  subject  to  eonstiijation  (Treves),  The  distension  may  be 
enormous,  the  sigmoid  appearing  to  0(?ciipy  the  whole  abdomen. 
L'lceration  leading  to  fatal  peritonitis  may  set  in,  either  in  the  sigmoid, 
the  colon,  or  the  c4i?cum. 

A  free  incision  will  l>e  required  hei*e,  so  as  to  enable  the  surgeon 
to  get  at  the  root  of  the  volvulus.  The  volvulus  may  present  at  once  as 
a  hugely  distendefl  coil ;  it  may  ho  felt  as  a  localised  collection  of  iutes^ 
tine;  if  t^dsted»  the  twist  may  feel  like  a  band,  and  a  band  may  tictually 
complicat-e  the  case  as  when  a  vermiform  appendix  is  coiled  round  the 
root  of  the  t\i^st  of  the  volvulus  (Brit  MeiL  JourfL,  vol.  ii.  1892,  p.  170). 
If  attempts  at  reduction  fail,  the  volvulus  should  be  drained  by  tapping 
or  incising  the  summit  of  the  loop,  this  being  brought  outside  the  peri- 
Umml  cavity.  Fresh  attempts  at  reduction  are  then  made,  and  if  they 
SQOcseed,  and  if  there  is  no  tendency  for  the  volvidus  to  reform »  the 
opening  is  closed^  and  the  intestine  thoroughly  cleansed  and  returned, 
if  reduction  is  impossible,  an  artificial  anus  nmst  be  made  immediately 
Above  the  volvnlus,  this  having  been  fn*st  completely  emptied  and 
closed. 

Jn  a  veiy  few  cases  where  the  volvulus  is  persistant  or  recurrent,  and. 

^f  the  same  time,  of  small  extent,  it  may  be  resected  if  the  patient's  con- 

*^^tion  admits  of  it.     But  volvuli  of  small  extent  can  usually  be  reduced. 

The  following  points  are  noteworthy  in  the  diagnosis  and  treatment 

°^  Volvulus.     It  is  not:  uncommon  for  this  fonn  of  obstruction  to  follow 

^    injury,*  some  loop  of  bowel  distended  with  ik^ces,  ajvd  with  a  long 

©esenteiy  probably  becoming  suddenly  displaced  and  unable  to  recover 

'tself^     Again,  this  form  of  obstructioji  has  been  noticed,  whether  as 

^'iiere  coincidence  or  not,  in  many  eases  in  the  insane.     Finally,  at  the 

tim^  of  treatment.  Sir  F,  Treves *s  warning  [fjper.  Sunj,,  vol.  ii.  p.  390) 

^^st  always  be  remembered :   '*  The  reduction  of  a  volvulus  does  not 

^vuilly  remove  the  anatomical  condition   that  led  to  it.''     The  truth 

^'^  this  is  shown  by  their  tendency  to  recur, 

1*bus  the  late  Mr.  Groig  Smitli  (^Abdom.  Surfj,^  p.  450)  described  a  case  of  volvulus  of 
^•*«s  BmalJ  intestiiic  which  recurred  a  week  nfter  it  hatl  been  untwisted  by  abdomiiial 
•^^^ion.  Enterotomy  was  then  performed,  ami  the  patient  for  some  time  wore  a 
^^lictcr  in  the  opetiiag  to  allow  of  the  passage  of  flatus  into  a  bottle  which  lie  carried 
^  bi*  pocket.  After  some  time  the  distended  bowel  had  ho  cojitrueK-d  that  the  use  of 
^^^  witheter  could  be  dispensed  with.     Dr.  Finney  reports  {Jtthm  Httphin*  Hofip,  BnU,, 

*^tcli  1S93)  a  case  of  volvulus  which  involved  the  whole  colon  Ix'tvveen  tht*  ileo-Ciccal 

^*lvc  aitd  the  sigraoi<i;  it  was  rectified  by  operation,  and  recurred  nearly  three  years 

'*^.    A  second  recovery  followed. 


*  Bee  caMes  mentioned  by  Mr.  Turner^  Dr.  F.  Hawkins,  and  Mr.  Stavely  (Lancet 
^ii  1892,  p,  995);  a  case  successfully  operated  on  by  Mr.  Silcoek  QCHru  JStfc.  Trang,^ 
^  xxviii.  p.  I  go).  References  arc  made  in  the  latter  paper  to  eight  anccessful 
CMet  operated  oa  abroad. 
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Prof.  Senn  has  advocated  shortening  the  meso-colon  to  meet  this 
tendency  to  recurrence.  Fixation  of  the  colon  by  two  or  three  points  of 
suture  might  be  tried  as  less  risky,  if  access  is  not  prevented  by  disten- 
sion of  the  small  intestines.  In  any  case,  great  care  will  be  needed 
by  such  patients  in  their  diet  and  to  ensure  eflBcient  action  of  their 
bowels. 

IV.  Qallstones,  Intestinal  Calouli,  Ac.  —  Gallstones,  the  most 
common  of  these,  present  cases  very  favourable  for  operation  if  taken  in 
time,  owing  to  the  simplicity  of  the  cause  of  obstruction,  and  the  facility 
with  which  it  may  be  usually  dealt  with.  Operation  has  been  here  too 
often  deferred,  owing  to  the  fact  that  these  patients,  usually  advanced  in 
life,  and  stout,  are  not  well  suited  to  operation  from  a  general  point  of 
view,  and  because  it  has  been  strongly  insisted  upon  by  some  that  if 
pain  and  spasm  can  only  be  removed,  the  local  cause  of  the  obstruction 
will  pass  on.  This  I  believe  to  be  a  mistake.  Sir  F.  Treves  (IntesL 
Obsincct,  p.  335)  states  that  of  twenty  cases  in  which  gallstones  "pro- 
duced definite  and  severe  symptoms  of  obstruction,"  six  patients  reco- 
vered by  the  spontaneous  passage  of  the  stone,  and  fourteen  died 
unrelieved.  It  is  to  be  hoped  that  the  successful  cases  which  have  been 
})ubli8hed,  one  as  long  ago  as  1 887  (iMiicet,  Dec.  3),  by  Mr.  T.  Smith, 
Mr.  Glutton  {Clin,  Soc,  Trans,,  vol.  xxi.  1888,  p.  99),  and  more  lately  by 
Mr.  A.  Lane  (UM,  ii.  1894,  p.  382),  and  Mr.  Eve  {Clin,  Soc,  Trans,, 
vol.  XXV.  1895,  P-  90»*  i^^^y  bear  good  fruit.  In  some  cases,  in  addition 
to  the  age,  stoutness,  and  habits  of  the  patient,  the  history  of  previous 
inflammation  in  the  neighbourhood  of  the  gall-bladder  may  help  the 
diagnosis ;  in  four  cases,  certainly,  the  calculus  has  been  felt — the 
abdomen  being  undistended — before  operation.  But  in  the  majority  it 
is  probable  that  here,  as  elsewhere,  operation  alone  will  demonstrate 
the  cause  of  the  obstruction. 

The  following  courses  may  be  adojJted :  ( i )  To  try  and  pass  on  the 
stone  through  the  ileo-caecal  valve  into  the  large  intestine.  Mr.  Glutton 
(Clin,  Soc,  Trans.,  vol.  xxi.  p.  99)  succeeded  in  doing  this,  the  stone 
being  situated  eight  inches  above  the  valve.  But  usually  the  stone 
is  too  firmly  fixed. 

Mr.  Glutton's  case  is  a  very  instructive  one.  The  patient,  a  woman  aged  70,  was 
operated  upon  within  twenty-four  hours  of  the  beginning  of  the  attack.  Fifteen 
months  >xjfore  she  had  passed  a  large  facetted  biliary  calculus,  and  after  her  recovery 
from  this  had  had  a  swelling  in  the  region  of  the  gall-bladder.  This  disappeared  with 
the  onset  of  the  obstruction.  A  median  incision  four  inches  long  having  been  made, 
the  stone  was  readily  felt,  and  though  it  tightly  fitted  the  lumen  of  the  intestine 
it  could  be  forced  along.  As  owing  to  the  early  date  at  which  the  operation  was 
performed,  there  was  no  marked  difference  between  the  intestine  above  and  below  the 
obstruction,  the  sit<i  of  the  ileo-coecal  valve  was  determined  by  making  out  the  caecum 
and  the  appendix.  There  was  not  much  difficulty  in  urging  the  calculus  in  the  right 
direction,  but  as  soon  as  the  valve  was  reached  some  considerable  force  was  required  to 
make  it  pass  through.  This  most  successful  case  strongly  supports  Mr.  Glutton's  advo- 
cacy of  an  early  operation,  before  the  stone  has  become  so  immovable  as  to  require 
opening  of  the  intestine. 

Dr.  Maclagan  Qibid,,  p.  97)  draws  attention  to  an  important  point.     If  other  stones 


♦  In  this  paper  some  thirty  cases  which  have  been  treated  by  abdominal  section  arc 
given  and  the  result  considered. 
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Tm  the  gall-bladder  or  ducts,  another  may  (IojjccikI  Ij4jf  urc  the  wound  is  healed,  and, 
ng  its  way  through  the  recent  incision,  cause  fatal  peritonitis. 

(2)  If  the  stone  does  not  feel  very  hard  a  cautious  attempt  may  be 
made  to  crush  it  between  flat-bladed  forceps,  guarded  with  drainage 
tube.  Such  a  course  can  only  be  adopted  \\  hen  the  intestine  imme- 
diately adjacent  to  the  stone  k  healthy.  (3)  The  .same  precaution  nuist 
betaken  if  Mr,  Tait'a  suggestion  of  brenkiug  up  the  stone  with  a  needle 
is  resorted  to.  If  used,  the  needle  must  puncture  obUtjuely,  an  incii  and 
a  half  from  the  stone.  (4)  If  the  stone  cannot  be  pushed  ouwarda,  and 
if  it  is  too  hard  to  be  broken  up,  it  must  be  removed.  The  loop  being 
drawn  well  outside  the  peritonteal  cavity,  an  incision  muat  be  made  in 
the  iutestine  opposite  to  the  mesenteric  border,  th«  calculus  removed, 
dffe  being  taken  that  its  long  axis  corresponds  with  that  of  the  wound 
and  that  the  edges  of  this  are  not  bruised.  The  wound  is  then  closed 
moet  careftdly  with  Lembeil's  or  llalsted's  sutures,  silk  being  used. 
Whichever  of  the  last  three  methods  is  resortetl  to»  the  stone  must, 
if  possible,  first  be  pushes!  into  an  absolutely  healthy  part  of  the  iutes- 
t«ne.  if  that  surrounding  it  is  inOamed  or  thinned.  (5)  If  the  condition 
of  the  intestine  is  suspicious,  or  if,  on  opening  it  for  the  removal  of  the 
«tone,  the  mucous  coat  is  ulcerated,  one  of  the  three  following  coui*ses 
must  be  followed,  according  to  the  condition  of  the  patient  and  the 
rvsourt^es  of  the  operator,  viz. :  (a)  Resection,  (ff)  Formation  of  an 
artificial  anus,  (y)  Where  the  operator  is  doubtful  if  his  sutures  will 
hohj,  but  desii'es  to  give  this  method  a  chance,  he  will  suture  the  wound 
«f  extraction  and  then  bring  this  outside,  jiackcd  around  with  iodoform 
gauze  for  twenty-four  or  forty-eight  hours,  or  leave  it  just  within  the 
abdominal  wound,  anchored  here  by  a  catgut  stiti-h,  and  shut  off  from 
the  rest  of  the  peritonEcal  sac  by  tampons  of  iodoform  gauze  (wning  out 
of  I  in  20  carbolic-acid  lotion),  the  ends  of  which  are  brought  out 
thnmj^di  the  parietal  incision. 

^ .  Thrombosis  of  tha  Mesenteric  Vessels  or  of  Abdominal  Aorta. 
""Mention  must  be  made  of  the  above  conditions,  as  it  is  clean  from  the 
^"!^f^  published,  that,  though  rare,  they  may  siunilate  acute  intestinal 
t^bstniction  very  closely.  The  explanation  appears  to  be  that  a  loop  of 
intestine,  deprived  of  its  blood-supply  by  an  embolus,  will,  functionally, 
^  m  completely  paralysed  as  if  it  had  been  strangled.  Instructive 
c<V»e«  of  this  kind  will  be  found  published  by  3Ir.  McCarthy  (Lancet, 
^*«l  i.  1890,  p.  646)  and  Dr,  Munro,  of  Middlesbrough  (ihid,  vol.  i. 
^^94*  P^  147)' 

bt  Mtuiro  quotes  from  Gerhardt  and  Kussmanl  the  following  diagnoHlic  |»ointa  of 
^tn*u'  caK*6  :  (i)  A  source  of  origin  for  the  cmhwduK  ;  (2)  jn'ofiijsc  hjnniorrhap*'  from  tho 
WtU;  (j)  severe  colic-Uke  pains  in  the  abdomen;  (4)  rapid  rciluction  of  tempera- 
*wt) ;  (5)  tlemoii«traiion  of  an  emboluii  in  some  of  the  other  arteries ;  (6)  palpation  of 
infuretA  in  the  meAcntericfi,  In  Dr.  Mnnro*s  case,  one  of  tlieue,  Hitnated  in  the  meso- 
*igRioid,  could  be  felt,  before  ojRTatlon,  in  the  left  iliac  fossa.  To  these  points  might 
t»eiililed  advanced  ago  and  no  evidence  of  malignant  di«*ea»e.  The  mischief  is  usually 
too  extensive  to  admit  of  gnrgical  interference.  If  it  l>c  limited  to  the  smaU  intestine, 
ieteml  branches  are  usuaUy  plugged, 

Tlje  recorded  c^ses  have  almost  invariably  ended  fatalh'.  In  one 
ase,  however,  the  portions  of  bowel  and  mesentc^ry  involved  were 
nftiuived  with  success. 

Before  closing  the  account  of  the  surgical  treatment  of  acute  intestinal 
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obstruction,  I  must  allude  to  Prof.  Senn's*  advice  to  try  insufflation 
with  hydrogen,  in  order  to  find  the  seat  of  obstruction. 

Prof.  Senn,  finding  that  distension  of  the  entire  gastro-intcstinal  canal  (for,  owing 
to  distension  of  the  caecum,  the  ileo-caecal  valve  is  paralysed)  in  animals  was  never 
followed  by  any  ill  effects,  has  advised  this  (i)  in  reduction  of  intussusception,  (2)  in 
locating  the  obstruction  during  a  laparotomy,  (3)  in  detecting  the  site  of  gunshot  or 
other  perforations  of  the  intestine.  The  gas  is  collected  in  a  four-gallon  rubber 
balloon,  and  the  inflation  made  by  compressing  the  balloon.  A  manometer  or  mercury 
gauge  connects,  by  rubber  tubing,  the  rectal  tube  on  one  side  and  the  balloon  on  the 
other. 

This  method,  though  extremely  ingenious,  is  likely  to  have  but  a  limited  application. 
In  the  reduction  of  intussusceptions  the  use  of  ordinary  air  is  much  more  handy,  and 
has  been  abundantly  successful.  In  the  detection  of  perforations,  especially  those  by 
gunshot,  the  test  has  certainly  answered,  but  the  following  risks  arc  connected  with  its 
use.  It  will  demonstrate  perforations,  but  nothing  else,  and  may  lead  the  operator,  if 
he  trusts  to  it,  to  overlook  many  other  lesions  which  may  be  as  dangerous  as  perfora- 
tions themselves.  Many  conditions — e.g.,  impacted  faeces,  prolapse  of  mucous  mem- 
brane, and  recent  adhesions — may  interfere  with  its  efficacy  (Morton).  Though  aseptic 
when  introduced,  the  gas  can  hardly  be  so  after  passing  through  many  feet  of  intestine. 
It  may  break  down  most  vital  adhesions.  It  may  increase,  by  the  distension  it  causes, 
the  danger  of  the  anaesthetic,  and  is,  of  course,  only  available  in  cases  where  there  is 
little,  if  any,  distension. 

APPBNDICITIS.t 

Before  discussing  the  question  of  surgical  interference  here,  it  will  be 
well  to  make  plain  what  we  mean  when  speaking  later  of  the  varieties 
of  this  disease.     These  are : 

i.  Catarrhal  ami  Early  Iniersiitial  Appeiulicitis, — Here  the  inflamma- 
tion is  limited  to  the  mucous  membrane  and  the  other  coats  of  the 
appendix,  but  goes  no  farther  (if  the  attacks  be  slight)  than  at  the  most 
a  little  plastic  peritonitis  and  a  few  slight  adhesions. 

ii.  Appendicitis  with  a  Localised  Abscess. 

iii.  Acute  Perforating  and  Gangrenaus  Appendicitis, — Of  these  two, 
the  first  may  at  any  time  lead  to  a  general  peritonitis ;  the  second,  if 
left,  always  does  so. 

iv.  Belapsing  or  Recurrent  Appeiulicitis, 

Question  of  Operative  Interference  in  Acute 
Appendicitis. 

When  to  Operate  and  When  to  Wait.     Two  Camps  of  Opinion. 

One  of  us  has  already  said,  in  a  lecture  elsewhere  (W.  H.  A. 
Jacobson,  Polyclinic,  Dec.  igod),  much  of  what  follows  concerning 
the  present  state  of  opinion  on  this  subject. 

**  (a)  Advocates  of  Waiting  and  Watching. 

"  Those  who  follow  on  these  lines  rely  on  the  fact  that  the  majority  of 

*  Loe,  supra  oit.,  p.  53 ;  and  Journ.  Amer,  Med.  Assoo.j  June  1888 :  "  Bcctal  Insuffla- 
tion of  Hydrogen  Gas  an  Infallible  Test  in  the  Diagnosis  of  Visceral  Injury  of  the 
Gastro-intestinal  Canal  in  Penetrating  Wounds  of  the  Abdomen." 

f  I  use  this  term,  etymologically  unsatisfactory,  because  it  is  convenient  and  based 
on  correct  pathology. 
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^appendicitis  recover  under  medical  treatment.  In  other  words, 
they  represent  that  the  dangerous  forme  in  wliieh  sloughing  or  gangrene 
or  perlbration  of  the  appendix  ^\*ith  suppurative  peritonitis,  pylephle- 
bitis, &c.,  follow,  are  but  few.  Dr.  Hawkins,  quite  one  of  the  highest 
nut huri ties  on  the  sid)ject,  puts  tlih*  death-rate  of  appendicitis  at  14  per 
eent»  and  hopes  it  may  l>e  rec hired  to  12  per  eent, 

**With  all  respect  to  Dr.  Hawkins,  I,  myself,  look  upon  the  above 
estimate  of  14  per  cent,  as  too  low,  when  hospital  cases  are  considered. 
It  is  interesting  to  note  that  Dr.  Mac  Don  gall,  in  his  address  at  Carlisle 
ia  1896,  quoting  from  returns  made  from  the  Edinburgh  Royal  Intir- 
maiy  for  the  three  years  1893,  1894,  and  1895,  found  that  the  dtrith- 
rate  of  acute  appendicitis  was  25  pt-r  cent.,  and  that  the  returns  of  two 
liondou  Hospitals — 8t.  Bartholomew's,  1893  to  1895,  ^"^^  ^t-  Thonuvs's, 
1892  to  1894 — gave  a  death-rate  of  nearly  20  per  cent.,  and  it  is 
doubtful  if  these  returns  included  all  the  eases  adnn'tted  of  purulent 
[>eritonitis.  .  .  • 

'*The  advocates  of  waiting  and  watching  further  maintain  that  in  the 
iudiscriminating  reu:ioval  of  appeudices  winch  they  say  ha^  l>een  going 
on  in  America,  vce  have  had  an  abuse  of  surgery  .sinnlar  to  that  which 
characterised,  some  years  ago,  the  operation  of  oophorectomy. 


"(6)  The  Advocates  of  Opemtimi  at  thice,  or  at  Ike  End  of  Thirti/'mx 
or  Fortif-evjld  Hours. 

"Let  us  consider  how  this  school,  to  \vhich»  I  confess,  I  have  felt 
lumlf  drawn  increasingly  dming  the  last  few  }*ears,  would  ans%ver  the 
objections  to  early  operation  which  I  have  just  mentioned.  And  I  w^ll 
take  the  last  first,  vii^.,  the  criticism  that  this  operation  of  early  removal 
of  the  appendix  has  been  abused,  and  tlie  comparison  between  it  and  the 
'Similar  abuse  with  which  most  of  ns  are  familiar  as  to  oophorectomy. 

*' There  is  an  old  saying  ihat  *  Ahusin^  uon  ioUil  nsum'  A  pendulum 
of  opinion  which  sways  .strongly  fmst  in  one  direction,  then  in  another, 
net^ds  wat-ching.  And  in  my  opinion  there  is  a  danger  that  in  being 
Hifluenced  by  the  needless  operations  %vhich  have  no  doubt  been  done  in 
America  and  elsewhere,  wt-  shall  lose  sight  of  the  very  sound  and 
splendid  work  done  by  the  best  surgeons  of  that  conntry.  I  shall  allude 
to  this  more  in  detail  shortly.  I  will  only  add  that  in  this  couiitry 
tasty  and  needless  operating  will  certainly  not  be  the  rule  of  treatment, 
but  there  is  a  risk  that  in  priding  ourselves  on  this,  we  err  on  the  other 
^ide.  I  am  certain  that  the  results  of  the  best  American  surgeoTis  are 
far  superior  to  anything  in  this  country,  and  are  but  little  known 
Jiroongst  us. 

"  With  regard  to  the  conT|>arison  l>etween  removal  of  the  appendix 
tod  the  ovaiy,  I  scarcely  think  this  holds  good.  A  diseased  ovary  may 
*  ripple,  but  it  very  rarely  kills ;  it  is  not  a  vestigial  structure  ;  though 
uasound,  it  is  not  necessarily  functionless,  Au  appendLx  has  not,  like  the 
ovary,  peculiar  importance  not  only  to  its  owner,  but  also  perhaps  to 
others,  an  importance  quite  sui  tjeneriii.  The  advocates  of  early  t operation 
^oald  answer  to  the  conservative  school :  '  You  sanction,  nay,  perhaps 
tJju  urge  operation  as  soon  as  evidence  of  gangrene,  perforation,  siqipu- 
Pative  peritonitis,  or  local  abscess  is  certain.  But  by  the  time  the 
evidence  is  sufficient  for  you  to  call  in  surgery  it  is  often  too  lat^;  you 
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admit  that  it  is  usually  impossible  to  diagnose  such  conditions  as 
gangrene  and  perforation  till  the  disaster  is  announced  by  evidence  which 
is  unmistakable,  but  which  announces  a  condition  in  which  sui^cal 
interference  is  too  often  useless.' 

"The  advocates  of  early  operation  claim  that  by  operating  early,  and 
thus  making  sure  that  infection  has  not  extended  beyond  the  appendix, 
the  surgical  death-rate  would  be  much  below  the  medical  one,  which  we 
have  seen  to  be  put  by  one  of  the  best  authorities  at  14  per  cent.  Thus 
Dr.  Morriss  holds  that  the  death-rate  should  not  exceed  4  or  5  per  cent, 
when  cases  of  gangrene,  perforation,  and  suppurative  peritonitis  are 
operated  on,  and  goes  so  far  as  to  say  that  a  surgical  death-rate  of  2  per 
cent,  in  cases  operated  on  early  *  would  be  illegitimate.* 

**  Let  us  examine  this  claim  that  the  medical  death-rate  will  be  much 
lowered  by  early  surgical  interference.  It  will  be  seen  to  stand  or  fall 
verj'  largely  upon  the  meaning  of  the  word  *  early.*  The  question  at 
once  arises,  *  How  many  cases  are  really  seen  within  the  iirst  twenty-four 
or  thirty-six  hours  ? '  Certainly,  I  think  but  few  in  hospital  practice. 
Here  the  patient  very  often  goes  on  working  for  days  after  he  has  had 
warnings  of  pain,  and  even  sometimes  with  a  lump  in  his  right  iliac 
fossa.  We  must  face  the  fact  that  it  will  be  difficult  to  determine  whether, 
with  this  word  *  early '  before  us,  we  really  are  dealing  with  the  first 
twenty-four  or  thirty-six  hours.  A  patient,  from  carelessness  or  inac- 
curacy, or  a  desire  to  make  the  best  of  his  case,  from  a  dread  of  operation, 
may  misrepresent  his  symptoms  as  just  beginning.  In  reality  this  man 
had  had,  for  a  day  or  two,  pain  or  other  evidence  that  a  catarrhal  con- 
dition has  been  established,  and  thus  the  appendix  epithelium  has  had 
time  to  become  shed,  and  an  infection-atrium  has  had  the  opportunity  of 
forming  before  a  medical  man  is  asked  to  see  the  patient.  Then,  when 
the  latter  is  called  in,  the  pulse,  temperature,  pain,  tenderness,  and  so 
forth  betoken  not  the  commencement  of  an  attack  as  tlie  patient  repre- 
sents, but  a  stage  in  which  an  actual  abrasion  is  present,  perhaps  even 
that  the  peritona3um  is  becoming  infected. 

**  Having  mentioned  this  caution,  we  will  suppose,  for  the  sake  of 
argument,  that  all  cases  are  seen  within  a  really  early  stage,  viz., 
twenty-four  hours.  Is  it  certain  that  early  operation  at  this  stage  will 
be  largely  successful  ?  Let  us  examine  the  ground  on  which  we  stand. 
If  we  accept  Dr.  Hawkins's  mortality  of  appendicitis  treated  medically 
as  one  of  14  per  cent,  from  gangrene,  perforation  of  the  appendix,  and 
suppurative  peritonitis,  in  order  to  ensure  a  surgical  mortality  of  4  or  2 
per  cent. — though  Dr.  Morriss  is  inclined  to  look  upon  even  the  latter  as 
•  illegitimate ' — it  is  clear  that  we  must  operate  successfiiUi/  on  ninety-six 
or  ninety-eight  cases  of  acute  appendicitis  in  the  early  stage.  This  is  a 
statement  which  tliere  is  no  gainsaying,  and  it  is  one  which  at  once 
makes  a  mind  capable  of  weighing  evidence  very  thoughtful.  When  one 
considers  the  conditions  imder  which  this  early  operation  may  have  to 
be  done,  in  a  febrile  patient  with  an  infected,  septic  organ  to  be  removed, 
witli  intestines  very  likely  distended,  and  many  other  conditions  present 
the  very  reverse  of  those  which  make  an  operation  during  the  quiescent 
stage  so  successful,  it  is  difficult  to  say  how  far  the  medical  mortality  of 
14  per  cent.,  or,  perhaps  more  correctly,  of  20  per  cent.,  will  be  reduced, 
even  if  the  surgery-  be  always  that  of  skilled  hands.  That  it  will  be 
reduced  by  habitual  earlier  operation,  and  in  the  lifetime  of  some  of  us, 
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I  &tn  certain :  hut  I  doubt  if  it  will  he  l>rought  below  8  per  cent.,  when 
all  the  conditions  and  the  different  |>er8onal  equations  of  the  operators 
are  weighed. 

'*  But,  here,  it  will  be  only  just  to  examine  some  of  the  results  gained 
by  the  l»est  of  those  American  surgeons  who  advocate  early  operation  in 
every  case.     These  results  are  not  sufficiently  known  in  this  country, 

'*  1  will  take  only  two  of  the  more  recent  ones,  vh.^  those  of  Dr. 
Myiiter.  of  Niagara,  and  Dr.  ^forriss,  of  New  York.  Dr*  itynter 
(Api*mifliciiis,  p*  172),  whose  book  emphatically  bears  the  stamp  of  a 
candid  and  judicious  worker,  writing  in  1897,  had  had  thirteen  cai^es, 
all  of  which  had  more  or  less  total  gangrene  hut  yet  without  perforation. 
They  all  recovered  by  promftt  optratinn  and  extirpation  of  the  apppm^ix. 
Two  cases  were  operated  on  during  the  first  day,  tive  on  the  second  day, 
two  on  the  third  day,  three  on  the  fourth  day,  and  one  on  the  seventh 
day.  'These  cases/  he  goes  on  to  say,  *  are  most  intei'esting,  as  giving 
cODcliiBive  evidence  of  the  importance  of  operating  before  perforation 
has  occurred.  No  one  can  donbt  that  perforation  with  profuse  peritct- 
nitis  would  shortly  have  occurred,  and  that  they  all  would  have  died 
undnr  any  other  than  surgical  treatment/ 

**  [)r.  ^tynter  operated  on  another  group  of  twenty  cases,  all  of  which 
bar!  gangrene  with  perforation  of  the  ajipendix,  and  commencing  or 
diffuse  peritonitis.  Five  of  these  recovered,  while*  fifteen  died — thirteen 
of  diffuse  peritonitis,  one  of  gangrene  of  the  ca?cnnu  and  one  of  suppu- 
rating pylephlebitis  after  the  peritonitis  had  disappeared.  The  five  who 
rt^covered  were  operated  on,  in  two  cai^es  on  the  first  day,  in  two  cases 
on  the  second  day,  and  in  one  case  on  the  third  day.  Of  the  fifteen  who 
dinri,  one  was  operated  on  during  the  second  day,  two  on  the  third  day, 
fivt?  nn  the  fiiurth  day,  two  on  the  fifth  day,  four  on  the  sixth  day,  and 
oue  on  the  seventh  day. 

"Dr.  Mynter  adds:  *  Comment  seems  unnecessaiy;  all  died  if 
operated  on  later  than  the  third  day.' 

**Dr.  Morriss's  cases  (Lerture,^  on  Appmidiciiis,  New  York,  1895)  are 
somewhat  less  carefidly  tabulated,  but  are  most  instructive. 

"Of  ninety-cmp  cases  of  acute  appendicitis  operated  mi  early ^  in  fifti/^ 
wW  in  which  onlij  i/i£  imvieffinte  ricinifff  of  the  nppeiidix  tmu  infected^ 
ffh  mawj  of  these  arseA  involved  exteiisii'e  ope)uttve  ttarh^  there  fr^/^* 
dmih  in  ihU  series  of  pffij-nine  cams. 

"In  six  cases  of  intense  general  septic  peritonitis,  with  the  whole 
abdominal  cavity  bathed  in  pus,  07dtf  one  patie^d  d^ied. 

"  In  three  cases  with  intense  general  septic  peritonitis,  not  marked  by 
th*»  presence  of  pus,  onbj  one  died, 

"  In  twenty-three  cases  of  the  walled-off  abscess  form  of  appendicitis, 
the  most  varied  complications  were  present.  Five  only  of  these  died,  but 
<*»ie  of  these  deaths  was  from  acute  suppurative  nephritis,  a  second  from 
'  intestinal  obstruction  due  to  adhesions  which  could  not  be  separated  at 
tn<*time  of  operation  on  account  of  the  patie!it's  condition/  and  a  third, 
already  weak  from  several  months*  septicaemia  due  to  an  abscess  over- 
looked before  Dr.  Morriss  saw  the  case,  died  of  a  continuance  of  the 
**^pticaDmia. 

'*  This  death-rate  of  seven  in  ninety-one  cases  testifies  in  no  uncertain 
**nn!<  to  the  admirablt^  lai e  and  ekill  which  must  have  been  exercised  ta 
'^^•ain  Buch  a  i*e8ult. 
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*'  Dr.  Morriss  is  quite  justified,  after  such  success,  in  writing :  '  I  feel 
that  the  death-rate  in  lOO  such  cases  as  the  list  contains  shouhl  not  be 
more  than  4  or  5  per  cent.,  notwithstanding  the  fact  tliat  many  of  the 
eases  wei'c  in  a  condition  which  seemed  to  prohibit  interference,' 

**  It  seema  to  me  that  even  if  this  surgical  death-rate  of  4  or  5  per 
cent,  were  doubled,  viz.,  8  or  10  per  cent.,  it  ^vould  give  a  better  i-esult 
than  the  medical  one  of  14  or  20  per  cent.,  and  our  duty  would  be 
clear. 

*'  But  the  following  cautions  must  be  borne  in  mind: 

'*  First,  that  we  have  here  the  results  of  especial  experience  of  those 
who  have  had  opportunities  of  acquiring  especial  skilL  Dr.  Mynter 
strikes  a  very  important  note  when  he  emphasises  the  point  that 
wherever  the  home  surroundings  are  unfavourable,  the  well-i'egulated 
operating-room  of  a  home  or  hosjdtal  is  a  fiine  qua  non. 

''  Secondly,  it  is  never  to  be  forgotten  that  these  operations  are 
always  serious,  often  veiy  difficult,  and  that  they  require  good  experi- 
ence* efficient  assistance,  and  efficient  antiseptic  precautions, 

*'  Thirdly,  in  estimating  the  surgical  death-rate,  which  I  do  not  myself 
expect  to  be  less  than  6  or  8  per  cent.,  when  all  tlie  conditions  under 
which  this  operation  will  be  performed  are  taken  into  account,  we  must 
remember  that  in  certain  cases  of  api>endicitis  beginning  very  acutely 
the  operation,  however  early,  will  not  save  life.  I  refer  to  cases  where  a 
general  peritonitis  sets  in  early,  possibly  within  the  first  few  hours  of 
the  case  coming  under  notice.  The  ex]>lanation  of  these  cases  probably 
is  that  in  sonui  it  is  not  really  a  first  attack.  The  history  given  is 
unreliable,  the  appendix  is  ah-eady  a  damaged  one,  and  either  gangrene 
or  a  perforation  of  its  unhealthy  structures  sets  in  quickly,  with  the 
residt  of  a  rapid  general  peritonitis.  In  others,  the  explanation  is  that 
the  bacillary  activity  is,  from  the  first,  acute,  the  resisting  power  of  the 
patient's  tissues  very  i}Oor,  or  that  some  minute  point  in  the  anatomy  of 
the  aj>pendix.  as  tlie  gaps  between  tlie  libres  of  tlie  muscular  roots  {vids 
iitti*rtf),  facilitates  rapid  transit  of  the  septic  proct^ss.  No  one  can  tell 
how  often  the  lives  of  our  patients  hang  on  such  minut-e  points. 

"'  Tliere  is  another  oi^  the  points  of  dispute  l>etween  the  two  camps  tt» 
which  I  would  ask  your  attention.  The  advocates  of  early  operation 
maintain  that  many  of  the  cures  which  are  secured  by  raedicid  treatment 
—we  will  call  them  80  or  85  per  cent.^are  not  permanent  and  complete 
cures  when  followed  up ;  btit  tliat  permanent  mischief  is  left  behind, 
sometimes  slight,  sometimes  severe  and  dangerous;  and  that  patients 
would  be  saved  from  the  great  annoyance  and  suffering  of  recurrenf 
attacks  and  much  waste  of  time  if  the  appendix  were  removed  in  the 
first  attack.  The  following  is  an  interesting  instance  of  how  incomplete 
may  he  the  cni'e  of  a  case  treated  on  medical  lines,  and  of  the  thread  on 
which  such  a  patients  life  may  lie  banging: 

"  A  gentleman,  aged  23,  was  sent  to  me  in  July,  t8g6,  br  Dr,  GurHihan  wlxh  the  fol- 
lowing history  : — lu  1895  ^^'  ^^'^  ^^^'^  ^  severe  ivtTaek  of  appentiicititi,  in  which  the  tern* 
perature  was  for  Bomc  days  betwtH-H  102°  or  103°  Under  niediral  trcntment  ht?  made 
an  apparent ly  perfect  recovery.  In  June  1S96.  while  bowling  for  an  eleven  of  the 
Zingarf  at  Manchester,  as  lie  shot  up  to  the  crease  he  suddenly  felt  an  acute  pain  and 
dropped  to  the  grouiifl.  He  was  carried  to  an  hotel  in  a  state  of  coUapsc,  and  when  the 
luiachief  bad  abated  came  into  my  hands,  as  I  have  »aid.  There  was  the  characteristic 
thickened  ktiotty  lump  and  tenderness  at  one  small  spot  in  the  right  iliac  fossa.    The 


I 


APPENDICITIS.  193 

ApfifinUx,  when  rcmorod,  showed  a  goo<l  deal  of  thickening  in  its  dist&l  bftlf,  but,  save 
for  tbc  adhesion  of  one  single  tag  of  oDientam  nt  one  spot,  it  struck  mo  aa  b<^ing 
■tmogely  free  from  adhesiaus,  considering  th«  Beverity  of  tlie  two  attacks.  Thi?  jiiitieiit 
iwic  a  gooil  recorcry,  and  is  now  grow-ing  and  exporting  thai  excellent  dry  sherry, 
•P»iulo/  at  Xeres»  I  happencil,  after  the  operation,  to  pans  a  probe  down  the  lumnn  of 
the  append )x.  when,  to  my  surpristv  tht*  blunt  end  passi^d,  without  the  Blightest  ^^rce, 
tbrotigh  the  walls  at  a  spot  exactly  where  the  tag  of  omentiiin  vvaj*  adbereut.  Here  the 
etbl  <l  the  probe  could  be  seen  jtist  covered  by  a  tiLniy  layer  of  peritonaeum  ooly.  The 
did  events  of  the  illness  and  the  very  narrow  escape  of  the  patient  stood  ont  very 
dwlr.  In  the  first  severe  attack,  with  a  temperature  of  103'^,  the  appendix  had 
sQJffrKl  very  severely;  no  walling-off  life-saving  adhesions  bad  formed^  save  the  one, 
finjfli*  and  omen  tab  As  the  patient  was  bowling  his  very  best,  the  uplifted  arm  and 
TytsiioD  of  the  whole  tmnfc  upon  one  leg  brought,  by  means  of  the  latissimus  ilorsi^ 
pcctomiis  major,  and  external  oblique — all  continuous  with  each  other  arul  with  the 
mosdci  of  the  lower  limb  at  Foiipart'»  ligament — a  violent  strain  upon  the  alxloniinal 
ir*n,aDd  so  upon  the  omental  tag,  eausinga  iitrete!bing  here,  and  perhaps  a  minute  tear, 
ind  thus  the  agonising  pain  ami  coOapse  which  hcmldetl  the  onset  of  the  second 
itt4ek. 

''There  is  one  other  of  the  points  of  dispute  between  the  two  schools 
to  which,  as  a  surgeon,  1  miitit  nlhirlo.  By  the  opponinits  of  runtine 
etrly  operation  it  has  lieen  olijeetffl  tliat  siieh  a  course  would  he  fulluwtni 
bj  a  large  number  of  ventral  heruiii^.  Them  is,  no  doubt,  truth  in  this, 
for  the  incision  wilL  in  many  cases,  have  to  be  fi'ee  in  oi^der  to  lind  the 
appetulix  and  to  enable  the  surgeon  to  get  his  field  of  operation 
llwouf,'hly  isolated  with  gauze  taniponB  ;  secondly,  di-ainage  will  often 
y  requLi-ed. 

'*  But  a  ventral  hernia  must  weigh  liglitly  against  a  saved  life.  To  put 
this  matter  succinctly,  it  will  lie  Ixdter  for  such  a  patient  to  be  Jitted 
*'ith  an  abdominal  belt  than  to  be  measured  for  his  coffin," 

Such  is,  I  think,  a  fair  expression  of  the  two  camps  of  opinion  on  this 
«tihiect. 

ioT  mjr  own  part,  then,  I  consider  that  any  physician  is  juatilied  in 
^king  a  surgeon  who  is  skilled  in  abdominal  surgery  and  who  has  the 
ikecessary  aids,  &c.,  to  remove  the  appendix  as  soon  as  the  diagnosis 
ii  nmde.  Again,  I  hold  very  strongly  that  eveiy  physician  is  not 
Wllj*  jiigtified  in  asking,  hut  boond  to  ask,  a  sm-geon  skilled  in  this 
branch  of  surgery  to  interfere  at  the  earliest  possible  moment  in  certain 
<*8ejH-viz.,  where  the  evidence  of  appeiuheitis  is  from  the  hrst  severe 
^d  progres.sive.  f>f  tlie  evidence,  the  most  %^aluable  points  are  marked 
Pftin.  tenderness,  and  vomiting.  Next  in  value  to  these  I  should  place 
*lu' temperature  and  pulse.  These  may  be  fallacious,*  the  temperature 
sometimes  falling  and  perforation  taking  place  a  few  hours  later. 
Another  guide  to  which  I  attach  much  iniptirtance  is  the  early  look  of 
)^rf  illness  or  anvihing  approaching  to  the  pinching  of  the  '' facies 
Hippocratica/*  Two  other  points  of  evidence  which  are  of  great  import- 
i^iice,  but  which*  it  is  to  be  hoped,  the  surgeon  will  be  allowed  to  try  and 

•  la  Mr,  O,  Barling**  words  (Brit.  Mfd.  JourtL,  voL  i,  1895,  p,  1135) :  *'  The  tempera- 
tntf  u  an  uncertain  guide,  and  one  only  to  be  relied  upon  wht^n  eonfirniec!  by  other 
PlUmodftonn,  If  it  present  the  paradox  of  a  falling  temperature  with  a  quickening 
P'Uift  the  improvomont  in  thif  former  would  be  a  fallaeious  guide,  ....  The  great 
Not  in  rooogniffing  these  cases  is  not  !o  regard  any  one  point  as  essential  to  diagnosis, 
'f  iide«irabile  to  dwell  not  too  much  on  the  abaeDce  of  oue  particulai'  feature,  »ii  upon 

{iateniiity  ol  those  which  are  present.** 
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forestall,  are  a  tendency  for  the  abdominal  wall  to  become  fixed,  and  a 
tympanites  spreading  from  the  right  iliac  fossa. 

I  should  like  to  call  attention  to  one  other  point  to  which  I  attach 
gi'eat  importance,  and  that  is,  the  position  of  the  most  marked 
tenderness,  resistance,  and  swelling,  if  present.  The  more  internal 
to  McBurney's  point  this  evidence  is  found,  the  greater  the  risk  that 
perforation  will  light  up  a  general  peritonitis  instead  of  one  limited 
to  the  iliac  fossa.  We  have  learnt  much  of  late  years,  from  American 
writers  (ej/.,  Bryant  and  Fowler),  of  the  importance  of  remembering  the 
position  of  the  appendix  (Ann.  of  Surcj.,  vol.  i.  1 893,  p.  164;  vol.  i. 
1894,  P-  12).  It  is  clear  that  when  the  appendix  is  directed  internally, 
not  only  is  the  risk  of  general  suppurative  peritonitis  greater  if  the 
appendix  perforate,  but  if  a  localised  abscess  form  it  is  more  likely 
to  communicate  with  the  pelvis,  and  perhaps  open  into  the  rectum  or 
vagina ;  if  adhesions  form  about  it  there  is  a  greater  risk  of  much 
more  important  structures  being  involved — viz.,  the  iliac  vessels,  ureter, 
bladder,  &c. — than  if  the  appendix  be  directed  downwards,  when  it 
may  be  only  adherent  to  Poupart's  ligament.  Many  other  instances  of 
the  practical  bearing  of  anatomy  upon  the  diflTerent  positions  of  the 
appendix  will  suggest  themselves. 

I  will  now  allude  more  particularly  to  one  sign  which  I  have  only 
mentioned  above,  viz.,  swelling.  Although  some  degree  of  swelling  is 
usually  present  in  the  right  iliac  ivgion,  it  cannot  be  too  strongly 
insisted  upon  that  in  cases  of  **  fulminating"  appendicitis  there  may  be 
no  swelling  from  first  to  last.*  In  a  very  few  cases  swelling  is  absent 
from  the  right  iliac  fossa,  but  present  elsewhere  owing  to  the  appendix 
being  misplaced.  Thus,  a  ver}-  few  cases  of  left-sided  appendicitis  have 
been  recorded.  Dr.  Fowler  {Ann,  of  Simj.,  1894,  vol.  i.  p.  160)  publishes 
a  case  in  which  there  was  marked  tenderness  in  the  direction  of  the  gall- 
bladder. No  appendix  could  be  found  in  the  usual  place,  as  it  lay 
liehind  the  liver.    Again,  rectal  examination  may  reveal  a  pelvic  swelling. 

It  will  be  seen  that  the  above  oi)inion  of  mine,  that  any  physician  is 
justified  in  asking  a  surgeon  skilled  in  this  branch  of  surgery  to  operate 
in  cases  of  appendicitis  in  the  earliest  stages,  and  that  he  is  bound 
to  do  so  where  certain  evidence  just  given  points  to  probable  rapid 
perforation,  is  not  the  same  thing  as  sanctioning  the  removal  of  the 
appendix  as  a  routine  practice  by  anyone  who  thinks  himself  competent 
to  do  so.  Considering  the  increasing  tendency  at  the  present  day  for 
surgery  to  be  taken  out  of  the  hands  of  properly  qualified  surgeons,  men 
with  a  hond'fide  and  lifelong  hospital  training,  and  for  it  to  pass  into 
the  hands  of  those  who  have  no  such  ripe  experience,  no  such  operative 
training,  and  who  are  occupied  with  other  work  and  other  claims  not 
always  running  on  smooth  lines  with  aseptic  surgery — considering  this 
and  its  effects,  any  such  wholesale  and  routine  removal  of  the  appendix 
would  be  attended  with  disastrous  consequences. 

*  Some  cases  mentioned  by  Dr.  Tyson,  of  Folkestone,  at  one  of  the  iliscussious 
on  this  subject  at  the  Clinical  Society  (^Lan^'ct,  vol.  i.  1892,  p.  424),  form  gootl 
instances  of  the  truth  of  this.  In  three  cases  in  which,  after  mild  symptoms  had 
lasted  for  three  days,  there  was  sudden  collapse  and  death,  there  had  been  sicknef>s 
an<l  tenderness,  but  no  swelling.  Operation  was  performed  in  one  case  unsuccess- 
fully. In  all  three  suppurative  peritonitis  following  perforation  of  the  appendix  was 
found. 
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Operative  Interfereoce    in   Acute  Appendicitis  with 

Abscess. — A  few  year.-^  agu  tliere  was  a  teudeiiev  to  wait  until  the 
abscess  was  thought  to  be  safe — i.e.,  till  it  was  walled  in  by  adhe- 
siom,  and  generally  till  it  showed  signs  of  being  adherent  to  the 
abdominal  wall, — the  reason  given  being  that,  if  opened  l^efore,  the 
risk  was  great  that  the  peritongeal  sac  would  become  infected.  On 
the  other  hand,  it  is  clear  that  in  waiting  we  run  serious  risks,  for: 
(a)  the  abscess  may  ruptui^e  and  burst  into  the  ptu'itonseal  gac,  espe- 
cially if  the  patient  in  restles;«i ;  (/>)  the  pus  will  burrow,  ejj,,  into  the 
pelvis,  opening  into  the  rectum  or  bladdm-,  dovMiw^ards  under  Ponpart'is 
lignment,  or  backwards  and  upwards  to  the  loin,  all  these  directions 
bebg  iiitluenced  by  the  position  in  which  the  appendix  was  lying  before 
the  attack, 

ITnese  risks  being  increasingly  recognised,  there  is  a  greater  ten- 
dency to  try  and  find  the  pus  early.  The  following  is  the  best 
eridenoe  as  to  the  early  existence  of  pus : — Persistence  and  increase 
of  the  symptoms,  both  local  and  general,  alter  thirty-six  to  forty-eight 
hours ;  marked  local  resistance  and  tenderness ;  •  a  persistent  and 
nsually  progressive  swelling. f  Later  obvious  points  are  the  time- 
IfcOBOured  ones  of  tlie  hectic  character  of  the  temperature,  oedema, 
fcctuation,  and  redness. 

TliH  question  of  resorting  to  the  explorhig  needle  nnist  now  be  alluded 
to.  This  has  been  advocated  by  some  Aniericaii  surgeons*  Sir  F.  Treves 
(be.  itiirra  cit)  strongly  condemns  it,  as  :  (i)  it  is  not  free  from  risk,  as 
the  needle  may  be  thrust  into  important  parts;  (2)  it  may  tap  an 
appendix  distended  with  fcxvtid  mucus,  and,  allowing  some  of  this  to 
escape,  bring  alioiit  a  suppuration  which  was  by  no  means  inevitable ; 
(3)  an  incision  is  more  reliable. 

Operation, — The  skin  having  been  shaved  and  cleansed,  an  incision 
three  to  four  inches  long  is  made,  if  there  be  no  swelling^  much  as  for 
ligature  of  the  external  iliac,  crossing  ^rcBuraey's  line  and  lying  about 
one  inch  and  a  half  above  Ponpart's  ligament.  The  inner  extremity 
should  not  open  the  deep  epigastric  vej^sels.  The  peritonaeum  having 
^n  reached,  this  is  most  carefully  opened,§  all  bleeding  having  been 
pferiously  arrested.  The  appearances  will  now  differ  accordingly  as  the 
sttfgeon  is  operating  to  relieve  the  patient  of  an  a/j.'?ce/J^  &r  of  an  appendix 
*fjkich  U  on  the  point  of  rupture.  The  aemnd  condition  will  be  taken  first. 
There  may  be  an  entire  absence  of  adhesions,  the  appendix  being 
swollen,  thickened,  and  rigid  ;  or  thickened  and  contracted  at  one  spot, 


•  Thifi  may  be  mAnked  by  unwisely  given  opium. 

t  The  swelling  may  be  very  slight  or  difBuuIt  in  deJcct  from  ibe  rij^dity  of  the  abdo- 
taiml  walls  and  ibe  flinching  of  the  patient  uiilcssi  an  aniBsthctic  be  j^ivcii. 

J  This  incimon  is  very  greatly  to  be  preferred  to  one  in  the  linea  Remilniiftria, 
atid  it  fortiori  to  one  In  the  linea  alba,  beeanse  it  givea  vcrj'  much  more  direct 
A«.tX!«»  to  the  parts  concerned.  If  one  in  the  linea  semilunaris  be  made  it  vvill  be 
loand  that  the  onter  edge  of  the  wound  often  requires  to  be  strenuouHly  dravs^n 
rndde  to  enable  the  eurgcon  to  get  at  the  appendix.  Thia  use  oi  the  retractor  may 
Itmd  to  bniimng  of  the  wound.  Again,  if  a  surgeon  working  in  the  linea  semi- 
lunarfft  need«,  as  is  often  the  case,  to  come  low  down,  the  deep  epigaatriu  vessels 
must  be  divided, 

J  If  adherent  intestine  is  present  the  incision  must  be  extendetl  so  as  to  open  a 
lormal  part  of  the  pcritoaseal  cavity. 
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and  dilated  beyond,  the  "cystic"*  form  of  appendix  of  some  writers. 
There  may  be  gangrenous  patches  at  tip  or  basest  or  the  appendix,  itself 
gangrenous,  may  be  embedded  in  gangrenous  adhesions. 

The  treatment  of  the  appendix  must  vary  with  its  condition  and  ike 
state  of  the  patient.  It  should  always  be  removed  if  possible.  The 
wound  being  well  opened  out  and  the  adjacent  peritonaeal  contents 
having  been  shut  off  with  tampons  of  iodoform  gauze,  the  appendix  is 
separated,  if  possible,  from  any  adhesions  present,  and  dealt  witli 
according  to  one  of  the  following  methods.  If  gangrenous  it  should  be 
cut  away  as  near  to  the  caecum  as  is  safe,  and,  if  its  coats  here  will  not 
bear  ligature  and  sutures,  the  stump  must  be  disinfected  with  pure 
carbolic  or  nitric  acid,  and  one  end  of  a  strip  of  iodoform  gauze  wrung 
out  of  carbolic  acid  lotion  (i  to  20)  placed  in  contact  with  the  stUmp, 
and  the  other  brought  outside  the  abdomen,  sufficient  of  the  wound 
being  left  open  for  the  renewal  of  this.  Any  adhesions  that  are  sloughy 
or  gangrenous,  and  that  cannot  be  snipped  away,  should  be  scraped  out 
with  a  sharp  spoon,  disinfected  as  far  as  possible  in  the  same  way 
as  the  stump,  the  healthy  parts,  lips  of  the  wound,  &c.,  being  kept  away 
from  them  by  iodoform  gauze. 

When  the  appendix  is  inflamed  and  soft,  but  not  actually  gan- 
grenous, it  will  be  quite  sufficient  to  trust  to  ligature  with  medium- 
sized  sterilised  silk,  about  three-quarters  of  an  inch  from  the  caecum. 
If  the  state  of  the  patient  or  the  softened  condition  of  the  appendix 
prevent  anything  more  being  done,  these  measures  will  be  found  quite 
sufficient,  if  pure  carbolic  acid  be  applied  to  the  mucous  membrane  on 
the  stump  so  as  to  disinfect  this.  If  the  appendix,  where  cut  through, 
be  healthy  or  only  thickened,  one  or  other  of  the  following  methods 
may  be  adopted. 

Mr.  Barker  (Brit.  Med.  Joum.,  vol.  i.  1895,  P-  863)  recommends  the 
following  method  of  double  ligature  as  being  simple  and  rapid.  It  is 
based  on  the  fact  that  when  the  appendix  is  much  thickened  the  mucous 
and  sub-mucous  coats  can,  after  circular  division  of  the  other  coats,  be 
drawn  out  in  an  unbroken  tube.  The  mesentery  having  been  first  trans- 
fixed, tied,  and  severed  near  the  caecum,  the  serous  and  muscular  coats 
are  divided  circularly  about  three-quarters  of  an  inch  from  the  caecum. 
The  mucous  and  sub-mucous  tube  is  now  drawn  out,  and  the  outer  coats 
having  been  stripped  back,  as  in  a  circular  amputation,  towards  the 
caecum,  the  above-mentioned  tube  is  tied  close  to  its  juncture  with  the 
caecum  with  fine  silk  and  cut  oflT,  It  at  once  retracts,  the  outer  tube  is 
drawn  down  over  it  and  tied  with  fine  silk  or  gut.  Another  plan, 
which  is  equally  rapid  and  satisfactory,  is  to  ligature  and  remove  the 
appendix  close  to  the  caecum,  then  to  invert  the  stump  of  the  appendix 
into  the  caecum  by  means  of  a  circular  purse-string  suture,  situated 

*  This  would  seem  d  fortiori  to  be  a  very  dangerous  condition,  for  if  the  patient 
recover  from  one  attack  with  a  cystic  condition,  the  appendix  may  give  way  at  thift 
weakened  spot  during  the  next  attack. 

t  Dr.  Fowler  (^Ann,  of  S\trg.^  vol.  i.  1894,  p.  332)  had  the  great  good  fortune  to  open 
the  peritonseal  cavity  after  the  appendix  had  perforated,  but  before  any  of  its  content* 
had  escaped.  "  The  appendix,  absolutely  free  from  adhesions,  was  swollen  to  the  siie 
of  a  little  finger,  and  perforated  in  two  places.  These  were  minute  openings,  through 
which  soft  faecal  matter  oozed  as  the  ligature  was  tightened  about  the  base  of  the 
organ  preliminary  to  its  excision."    The  patient  made  a  good  recovery. 
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about  a  quartc^r  of  an  incli  from  the  stump,  all  round.  Tliis»  when 
(iravvn  tigjii  and  tied,  iiivt^rts  the  stump  of  the  appendix.  However  the 
appnadix  is  remov^ed,  when  it  is  severed,  any  escapinji^  contents  nmst  be 
received  on  gauze,  &c.  The  meso-appendix  must  always  be  looked  to, 
its  artery  properly  secured,  and  if  its  stump  can  be  drawn  over  that  of 
the  appendix,  this  will  suffice  in  place  of  any  mure  elaborate  methods. 
Wbere  the  surgeon  is  in  doubt  about  dispensing  with  drainage  and 
closing  his  wound  entirely,  the  extent  and  severity  of  any  infective 
prrjcess,  and  the  completeness  with  wliieh  he  lias  been  able  to  disinfect 
the  deeper  parts  of  the  wound,  must  aid  in  the  decision.  The  safest 
couree  in  doubtful  cases  will  be  to  leave  the  wound  partly  open,  provi- 
sional sutures  being  inserted  and  left  loose,  and  gauze  sti'ips  emplriyed 
(lide  mj/ra). 

We  next  have  to  consider  the  differeid  condiiion»  Trtet  with  irhmi,  on 
opening  the  peritonaeum,  an  ahgc^ss  %s  preseiii,  and  the  best  means  of 
dwling  with  them. 

In  those  cases — ^and  they  form  a  large  number — wdiere  the  abgcesa 
is  mnde  additionally  safe  by  becoming  adherent  to  the  abdominal  wall, 
the  snrgeon  will  have  a  liint  given  him  of  tlie  presence  of  this  conrlition 
bv  the  oozing  and  inflammatory  matting  of  the  deeper  layers  as  he 
ilivifW  them. 

We  will  suppose  a  more  difficult  case  with  no  such  t(*ndency  of  the 
abst^eas  to  come  forward  through  the  abdominal  wall.  When  the  perito- 
najiim  is  carefully  divided  the  structure  which  most  probably  first 
presents  itself  will  be  the  omentnin  matted  dow!i  into  the  iliac  fossa, 
[>eriiaps  adherent  to  the  ileum.  ca*cuni,  or  the  neighbourhood  of  Poupart's 
ligament.  This  being  separated  ofll  or  secured  and  divided  in  several 
pieces,  a  mass  is  found  which  consists  of  small  intestine,  ca?cum,  and 
'ippenclix.  Before  this  is  dealt  with  it  must  be  shut  off  from  the  re^t 
rfthe  peritona^al  cm  ity  by  tampons  of  sterile  gauze.  The  oj>erator  then 
endeavom-s  to  find  any  evidence  of  a  longitudinal  hand  which  will  denote 
•jWe  caxTiim  and  ma}'  lead  to  the  appendix  itself.  If  he  find  one  or  more 
*tt)ils  of  intestine  he  gentl\*  separates  one  from  the  otlier,  or  turns 
the  whole  mass  upwards  carefully  from  the  fossa,  and,  while  doing  eo, 
probably  gives  rise  to  an  escape  of  pus.  Perhaps  the  site  of  this  moy 
be  n*cognised  by  a  yellowish  sloughing  spot.  The  pus  is  carefully 
a»t)pped  aw*ay  as  fast  as  it  escapes.  If  large  in  amount  the  patient 
must  he  turned  on  to  his  right  side  to  expedite  the  flow  and  preserve 
the  peritomcal  cavity  from  contamination. 

In  a  pAtifMit  Jicut  to  me  hy  Dr.  Dakin,  after  tyiiit.'  off  a  sheet  of  omontum,  a 
l»rge  maps  apprarccl  in  wbich  I  couM  not  differentiate  large  or  small  iniestine.  No 
Appcfidix  could  be  »een  or  felt.  On  gently  turning  up  the  whok  nia»8  a  hlougliing  spot 
irisMtin  below,  from  wbich  a  blnnt-pointird  dirci'tor  gare  vent  to  two  diachina  of  pua, 
PttswuTP  on  the  ma^s  was?  now  made,  bat  no  more  pus  escaped,  and  asi  no  storcolith 
coudd  be  detected,  a  gauste  drain  being  inserted  down  to  the  spot » I  closed  the  rest  of  the 
wound  by  three  layers  of  buried  sutures  (vide  infra},  A  good  recover^'  followed,  and 
the  patient  has  boon  able  again  to  take  briefs  at  assizes* 

The  greater  part  of  the  pns  having  escaped,  the  question  of  irrigation 
arises.  It  will  probably  be  safer  to  tnij^t  to  drying  ont  the  cavity  with 
gaoze  on  holders,  and  gently  running  in  iodofomi  emulsion.  Anything 
like  forcible  syringing  or  irrigation  is  to  be  condemned  fur  iear  of 
washing  infective  particles  where  they  might  set  up  a  general  peritonitis. 
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The  cavity  being  cleansed  as  tliorouglily  as  possible,  the  impoitaut 
question  arises  as  to  whether  the  appendix  should  be  i^nioved  or  nof " 
The  majority  of  surgeons  consider  that  this  should  be  done  only  when 
the  appendix  lies  practiciillj  free  within  the  abscess  cavity,  and  should 
not  be  attempted  where  it  enters  into  the  formation  of  the  wall  of  the 
abscess,  or  when  it  cannot  be  removed  without  separating  adhesions  on 
account  of  the  risk  of  infecting  fresh  ai'eas  of  peritonceum  in  the  attempt, 
and  the  danger  of  prolonging  the  operation  in  these  cases.  The  remnant 
of  tlie  appendix,  if  left,  moreover,  will  very  probably  give  rise  to  no 
further  trouble;  and  if,  owing  to  the  persistence  of  a  sinus  or  to  later 
attai^ks  of  inflammation,  its  subsequent  removal  should  become  necessary 
tliis  can  be  done  under  much  more  favourable  conditions.  8ome  su 
geons,  on  the  other  hand,  make  a  gi'cat  point  of  removing  the  append 
in  eveiy  case  ;  Dr,  O'Conor,  of  Buenos  A^'Its,  for  instance,  says  (Glasgo 
Med  Jouni.,  Sept.  1899):  *'I  made  it  a  rule,  some  years  ago,  never  to 
quit  the  alxloraen,  when  operating  for  appendicitis,  without  taking  tlie 
appendix  with  me/'  Mr.  Lockwood  also  (AppemUrlti,^^  1901)  considei^s 
**  that  it  is  better  for  the  patient  to  take  the  immediate  risk  of  a  detei^ 
mined  attempt  to  excise  the  a]ipendix  ;  but  how  far  the  attempt  should 
be  carried  must  depend  upon  the  peculiarities  of  each  case'';  and  he 
quotes  several  cases  where  subsequent  trouble  arose  from  leaving  an 
intected  appendix. 

Althoiigli  recurrence  and  other  troubles  do  undoubtedly  sometimes 
arise  '^vlien  the  appendix  is  left,  the  proportion  of  cases  in  which  thejn 
occur  is  certainly  comparatively  small— Mr,  Lockwood  puts  it  at  15  per 
cent,— and  therefore  hardly  justifies  the  greatly  increased  risk  of  the 
primary  operation  if  the  appendix  is  removed  in  every  case.  Tlie 
appendix,  therefore,  should  be  removed,  if  this  is  possible  i^ithout 
greatly  increasing  the  risk  of  the  operation  ;  but  where  it  forms  part  of 
the  abscess  wall,  or  where  it  cannot  be  fonntl  after  a  reasonable  search, 
the  wiser  and  safer  plan  will  be  to  leave  it.  When  found  free  in  the 
abscess  cavity,  a  transfixion  of  the  base  of  the  mesenteiy  with  an 
aneurysm-needie  carr}^ing  a  loop  of  silk,  one-half  of  which  is  thrown 
round  the  appendix  and  the  other  round  the  mesenter)\  the  ends  cut 
short  and  the  appendix  and  its  mesentery  amputated  just  beyond  the 
ligature,  will  probably  be  found  sufficient.  Any  projection  of  the 
mucous  coat  shoidd  be  disinfected  (p,  196).  Whether  it  be  removed 
or  no,  if  a  perforation  be  present,  search  should  be  made  for  a  possible 
stercalith,  as  a  fistula  may  follow  for  some  time  if  one  of  these  be  left, 
behind. 

In  those  cases  where  pus  has  been  ]>resent,  the  wound  should  only  be 
closed  in  part,  a  drainagcMube  being  inserted  and  iodoform  gauze  strips 
packed  around  it,  to  replace  the  soiled  ones  which  were  inserted  at  tirst. 
Provisional  sutures  should  be  passed  in  the  margin  of  the  part  not  closed, 
to  l>e  tightene<:l  up  as  the  tampons  are  reanoved. 

The  iTiore  reason  that  the  operator  has  to  be  doubtful  whether  he 
entirely  cleansed  the  abscess  cavity,  the  more  thoroughly  will  he 
such  antiseptics  as  ghitob  io<luform,  iodoform  emulsion,  or,  in  cases  that 
are  very  foul  or  acconi|ianied  by  oozing,  turpentine. 

Any  gauze  tampons  which  have  been  used  in  the  treatment  of  this  or 
the  next  variety  around  the  drainage-tube,  or  packed  amongst  loops  of 
intestine  where  these  have  been  in  contact  with  pus,  or  subjected  to 
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^dch  exposure  or  handling,  ehould  be  i^nioved,  in  part  at  least,  on  the 
Cfitt  or  second  day.  The  object  of  the  gauze  is  tcj  keep  snrfaces  free 
from  sonrces  of  sepsis,  to  immobilise  damaged  parts^  and  to  drain  by 
[■apillaiy  attraction.  But  the  longer  it  is  left  the  more  firmly  does  it 
adhere,  and  the  more  does  its  removal  cause  j>ain  and  bleeding.  In  some 
cauea  it  will  be  judicious  to  administer  gas  when  the  bulk  of  the  gauze 
16  removed. 
Operative  Interference  in  Suppurative  Peritonitis.— 

Tile  i)erfuratiou  here  is  due  either  to  the  acuteness  of  an  infective  process, 
to  the  pressure  of  a  stercolith,  to  both  combined,  or  to  the  ruptme  of  a 
collection  of  pus.  It  is  important  to  bear  iu  mind  these,  the  chief  causes, 
IB  til?  evidence,  both  before  and  later*  may  vary  somewhat.  Thus,  sup* 
pumtive  peritonitis  may  come  ou  without  the  preliminaiT  warning  of  a 
Bwdliug  (p.  1 94) J  aa  when  the  peritonitis  is  not  preceded  by  an  abscess. 
Again,  when  the  rupture  of  an  abscess  is  the  cause  of  the  peritonitis  the 
ckmcteristic  symptoms  of  collapse  wnll  be  more  marked. 

The  warning*  symptoms  will  be  chiefly  those  given  at  p.  193— viz.,  a 
Cl»e  often  severe  at  first  and  progressively  so,  severe  pain,  marked  local 
tenderness,  rigidity,  perhaps  a  swelling,  tympanites  api-eading  from  the 
iliac  fossa,  early  immobility  of  the  diaphragm  and  abdomen,  obstinate 
Pi»niitiug,  early  and  persistently  rapid  pulse,  aiul  a  high  temperature^t 
Liter  on,  marked  distension,  absence  of  any  peristaltic  movement,  con- 
lltot  vomiting  of  the  effortless  regurgitation  type,  a  pulse  incrfasing  in 
qniekiiess  and  failing  in  strength,  the  drawn-up  knees,  and  the  facies 
Hip|)Ocraticii — all  these  are  time-honoured  evidence  which  will  sho\\'  that 
^vliile  surgical  interference  may  be  right,  it  will  probably  be  futile.^ 

Operation. — The  question  here  arises  whether  one  or  two  incisions 
i^i'etobe  made^ — viz.,  one  over  tlie  iliac  fossa,  and  a  median  one  as  welL 
If  thei-e  is  well-marked  evidence  of  general  suppurative  peritonitis,  and 
rf  the  patient's  condition  will  only  admit  of  one  incision,  probably  the 
median  will  be  best,  as  giving  more  general  access  to  the  peritonteal  sac, 
wid  perhaps  admittijig  also,  by  free  retraction,  of  getting  at  the  vicinity 
of  tbe  appendix  pro]»er.  The  median  incision  has  also  th*-  advantage  of 
^imliling  the  surgeon  to  see  how  far  the  ]>eritonitis  is  general,  for 
It  must  be  remembered  that  irrigation,  especially  when  carried  out 
^i^irously  and  thoroughly,  may  easily  carry  infective  products  to  part^ 
Wtheito  uncontaminated.     But  wben  the  case  admits  of  it  the  iliac 

*  Dr.  D.  B,  Lees'A  ca**e»  (Oiit.  ^ot\  Trans..  toI  xxv.  ji,  135)  show  that  a  perforation 
fi*unntiic«%tiTig  with  the  puritoiiKjAj  gac,  ais  long  as  this  i«  »hut  oiT.  does  not  give  rii*e  to 
•^p«e,  and  that  th«'  pain,  tviitlerno>*s,  A:c.,  may  be  »o  comparatively  slight  as  to  make 
i^  ippcar  that  operativu  intrrfcrence  U  hardly  jinstifiable.  Yet  under  those  cLrcum- 
•Uacos  Oic  delay  of  a  few  hours  may  be  fatal. 

t  Too  much  atteution  is  not  to  be  paiil  to  tliese.  In  Dr.  Fowler*ti  words  (Ann,  nj 
^^>,  vol.  i.  1894,  p.  153)1  "  A  lowering  tumperature  and  a  leascriing  pulac-rate  arc  not 
^^UM-itcu!  with  impending  alceration*  perforation  of  the  appemiix  into  an  unpro- 
tected poritonasal  cavity »  complete  gangrene  of  the  organ,  or  rupture  of  an  appendicular 
*^*58«»  into  the  cavity  of  the  peril or^ajuiu." 

t  I>n  ticrstcr  (.4»».  of  Surtj.,  vol  ii.  1893,  P'  4^)  shows  that  in  a  few  of  these  cases  a 
•^»g«  hft(»  been  reached  in  which  recovery  can  only  take  place  by  lettiuj^  them  alone, 
TUtki,  in  rwo  caset*  of  bis,  which  were  at  death'^  door,  perforation  into  the  rectum 
'^wniMi  without  any  of  the  ebock  which  an  auajsthetic  and  operation  would  have 
^'Meil.  at»il  recover)*  followed.  If  a  bi-rnaiuml  cxamiuaiion  reveals  a  fluctuating  luaws 
"» tljo  pelvis,  an  incision  abould  Vjc  made  here. 
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region  should  always  be  explored  first.  Even  if  general,  the  peritonitis 
is  certain  to  be  severer  here,  septic  products  more  abundant,  and 
})rolonged  drainage  more  required.  Moreover,  the  removal  of  a  per- 
forated or  gangrenous  appendix  will  be  much  simpler  through  an  iliac 
incision. 

The  median  incision  is  made,  the  edges  widely  retracted,  and  the 
extent  of  the  infection  made  out.  If  any  region  appears  to  be  free,  this 
should  be  shut  off  as  far  as  may  be  by  tampons  of  iodoform  gaoze^  or  by 
suturing  the  omentum  to  the  cut  edge  of  the  parietal  peritoneum  of 
that  side.  The  pus  present  is  then  got  rid  of  by  swabbing  out  with 
sterilised  gauze  or  iodoform  gauze  wrung  out  of  hot  salt  solution; 
adherent  coils  are  separated,  most  carefully  drawn  out  and  cleansed. 
The  question  of  irrigation  will  now  arise.  When  the  pus  is  evidently 
diffused,  when  it  is  veiy  foul,  when  the  adhesions  are  few  or  absent,  this 
may  be  employed.  Boiled  water  or  saline  solution,  at  a  temperature  of 
105°  F.,  is  preferable  to  lotions  of  mercurj-  perchloride  and  carbolic 
acid,  being  less  irritating.  Whether  irrigation  or  sponging  out  is 
trusted  to,  the  condition  of  the  lumbar  pouches  and  the  pelvis  must 
be  sedulously  attended  to.  The  last  named  must  be  drained  by  a  glass 
tube.^ 

The  iliac  fossa  is  next  examined,  the  appendix  found,  if  possible,  and 
removed  according  to  the  directions  given  at  p.  196.  Disinfection 
(p.  ?i  5)  is  again  carried  out  by  swabbing  with  gauze,  or  irrigation,  and 
the  part  drained.  In  either  case,  if  no  special  apparatus  is  at  hand,  the 
irrigating  fluid  can  be  conducted  within  the  abdomen  by  a  sterilised 
drainage-tube,  arranged  from  a  basin,  like  an  ordinary  syphon.  Attached 
to  this  should  be  a  glass  tube,  or  a  new  large  catheter,  sterilised.  The 
elevation  of  the  tubing  will  regulate  the  force  of  the  stream.  To  aid  in 
the  removal  of  pus.  the  intestines  are  gently  moved  to  and  fro  by  the 
fingers,  and  this  may  further  be  promoted  by  gently  squeezing  and 
kneading  the  alnlominal  walls.  If  there  be  time,  any  excess  of  fluid 
left  after  irrigation  is  removed  by  sponges  on  forceps.  Drainage  is 
]>roviilod  from  lx>th  ojHMiings,  as  above  directed,  provisional  sutures 
l>oing  inserted,  in  some  oases  it  may  give  an  additional  chance  to  drain 
fi\uu  one  loin  by  oounter-punctui'e.  After  irrigation  a  glass  tube  must 
always  be  }>lacvd  in  Douglas's  pouch  (p.  217). 

Operative  Interference  in  Relapsing  Appendicitis.— 

On  tills  subjoot  the  pn>fession  owes  its  lead  and  the  most  instructive  of 
its  information  to  Sir  F.  Tiwes.  who  first  pro[M>sed  the  removal  of  the 
apiHMulix,  during  a  quiesoent  j^eriod.  in  1877,  in  a  paper  read  before  the 
MeiliiHwChirurgirai  SvXMeTy.+ 
One  or  mon*  of  the  t'oUowing  iv/i'/»7i*0/i;?,  given  by  Sir  F.  Treves,  will  be 

•  i^f  :  hoso  I  pi\*f or  0:10  kr.v^wii  as  Ch.^n;lvrloii*s.  It  has  one  end  roanded.  suitable  for 
n^stiuj:  aj:;iins:  ijjtl.iiiusl  jvri:..M\a\4i  sunaoos.  and  :ho  other  drawn  out  and  narrowed. 
>o  "Axiw  a  d^lin:li^»-:ulH»  for  suokin*:  o;;:  is  rt^adily  fas:encd  on.  But  where  concrete 
ni.i><os  v»!  lino  i>us  .iiivl  Iviv.ph  an*  pi\*>i*n:.  :ho  lar^  open  end  of  a  Kclth*s  tube  is 
pi\^foraKo. 

♦  ri\o  most  vaV.;aKo  oov.:r:)v,;:ions  of  :his  surgoon  are  his  Treatment  of  TgffkliiU, 
iSSS  aJ^l  iSS.^  Hri:.  Mc,L  ^.♦h -<i„  vol.  i.  IN^J,  p.  S35.  and  toL  L  1895,  p.  517.  In 
Air.orioa.  Pv.  11.  Mx  n'.or.  foI^^^x::li:  on  :ho  linos  of  :he  late  Dr.  G.  Buck,  was  one  of  the 
oar'.iov.  :o  a»^^^va;o  o;^or:i:ivo  >:ops  in  vvrtain  casos  of  appendicitis,  especially  those 
a\Von.paiiii\l  by  porfora:i."»n  i^/»*>f^*^i.*o  M<il.  •/'.^tfrn..  1S79,  p.  122). 
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accepted  by  all  rs  jushytiim]  ojHTaimi : — (1)  The  attat;k.s  have  been  veiy 
numerous*  (2)  They  are  increasing  in  frequency,  (3)  The  Inst  has 
been  ao  severe  as  to   place   the  i>atient'i5  life  in  considerable  (hinger. 

(4)  The  constant  relapses  have  reduced  the  patient  to  the  condition 
of  a  chronic  invalid,  and  rendered  Inni  unlit  to  follow  any  occupation. 

(5)  Owing  to  the  pei^istence  of  certain  local  symptoras  during  the 
quiescent  period,  there  is  a  probability  that  a  collection  of  pus  exists 
in  or  about  the  appendix, 

Oporation. — This  is  performed  on  the  same  lines  as  those  given  at 
p.  195,     The  details  w  ill  vary  with  each  case. 

"Some  of  the  casct§  Imvo  bpcii  most  trifling.  On  thn  other  bniuU  in  two  itistaiict^a  I 
fiiM  to  ri!move  the  appL'udii  after  very  persistent  att«?mpt9.  It  is  impossible  to  pre- 
iiict  btifon'band  the  fcaturcA  of  the  operation.  The  attacks  may  have  been  violent  aad 
ounieroaR,  and  the  removal  of  the  tliseascd  |)rocess  nevertheless  prove  to  he  a  mere  trific. 
On  the  eoiiirary^  some  of  the  most  ilifficLdt  operations  I  have  met  Vk'ith  have  been  cases 
io  which  I  had  hoped,  from  the  history  of  the  attacks,  to  have  encountered  no  eompll- 
dtioM."    (TrevCB.) 

Tlie  skin  having  been  carefully  cleansed,  an  oblique  incision  is 
mmle  about  four  inches  long  ancl  crossinjLj^  McBurney's  line*  about  an 
inch  and  a  half  above  the  anterior  superior  .spine.  The  aponeuix^i^^is  of 
tile  t"xternal  oblicjue  is  divided  in  the  direction  of  its  libres,  which  prac- 
tically corresponds  to  the  line  of  the  skin  incision,  the  stuall  piece  ot 
t-xt^mai  oblic|ne  muscle  being  split,  also  iu  the  direction  of  its  iibres. 
The  intPHJal  oblique  and  transversaUs  muscles,  which  run  in  a  direction 
almost  at  right  angles  to  that  of  the  skin  iiicision,  are  now  likewise  split 
iu  the  direction  of  tht^ir  fibres  and  well  retracted.  By  making  the 
abdoiuinal  incision  in  this  way,  as  described  by  ArcBtimey  (Ann,  of  Surg., 
vol,  XX.  p.  38),  the  weakening  of  the  abdominal  wall  wdiich  necessarily 
rieaults  from  free  transverse  division  of  muscular  fibres  is  avoided,  and 
the  tenilency  to  subsequent  ventral  hernia  tliereby  greatly  diminished. 
Although  the  amount  of  room  obtained  to  ^vork  in  by  this  niethod  is 
feomc'wtat  lessened,  and  the  difliculty  of  the  operation  to  some  extent 
increased*  tJie  advantage  gained  is  .so  distinct  that  it  should  be  adopted 
where\er  possible.  The  greatest  care  must  now  be  exercised,  as  the 
f^JEcum  may  be  adherent  to  the  peritonaeum.  If  any  difficulty  is 
*^riericed  the  incision  should  be  prolonged  utitil  it  is  certain 
that  the  peritonaml  sac  is  npeued.  Any  omentum  that  is  present, 
adherent  or  thickened,  should  be  removed.  The  appendix  is  now  iden- 
'^fiS**d.  'Jbis  may  be  easy  or  dithcult.  ffoni  the  structure  being  embedded 
1*1  adhesions,  lying  under  a  ca'cnm  itself  fixed  by  adlu^sions,  or  tied  down 
in  one  of  the  loculi  which  Mr.  Lockwood  has  described.  When  it  is 
loand,  its  removal  may  be  rendered  difficult  or  itu possible  by  the  density 
'^^  its  adhesions,  or  by  the  important  strnctnres  which  these  have  iiupli- 
^^t^d,  Tlius,  Sir  F.  Treves,  in  the  thirty-two  cases  which  he  has  ptdjlished, 
^^  found  it  adherent  to  the  ureter,  internal  iliac  artery,  bladder,  and 
*'^Um,  In  the  thirteen  cases  on  ^\  liicli  I  have  operated,  I  was  fortu- 
"*te  in  only  having  to  deal  with  adhesions  to  the  ctecum,  both  to  the 
j]^um  and  one  of  Mr.  Lockwood'a  loculi,  and  posterior  aspect  of 
^^Upart's  ligament, 
I'he  following,  one  of  the  two  cases  in  which  Sir  F,  Treves  found  it 

•  Thifl  may  have  to  be  modified  according  to  the  position  of  the  swelllDg. 
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impossible  to  remove  the  appendix,  gives  a  good  idea  of  the  difficulties 
which  may  be  present. 

^^  For  a  considerable  time  I  was  unable  to  demonstrate  the  abdominal  caTity,  owing 
to  the  adhesions.  The  caecum  was  completely  buried  in  a  dense  mass  of  adhesions,  and 
here  was  hidden,  no  doubt,  the  appendix.  I  was  not  disposed  to  undertake  the  serioos 
risk  of  opening  up  this  area,  especially  as  the  adhesions  obliterated  both  the  ureter  and 
the  iliac  veins,  structures  in  no  little  risk  of  being  wounded  in  these  operations."  The 
patient  remained  free  from  attacks  up  to  the  date  of  the  case  being  published,  six 
months  after  the  operation. 

When  the  area  in  which  the  surgeon  is  going  to  find  or  separate  the 
appendix  is  defined,  it  should  be  shut  off  with  iodoform  gauze  tampons 
or  flat  sponges.  Where  possible,  adhesions  should  be  cut  with  blunt- 
pointed  scissors;  where  soft,  or  where  the  surgeon  is  in  doubt  as  to 
their  nature,  they  must  be  very  carefully  torn  through  with  a  fine- 
pointed  blunt  dissector.  Where  this  separation  of  adhesions  has  opened 
the  caecum  or  ileum,  these  must  be  carefully  closed  with  Lembert's 
sutures  (p.  229).  Where  it  is  quite  impossible  to  separate  the  appendix 
from  such  structures  as  the  bladder,  iliac  vessels,  ileum,  &c..  Sir  P.  Treves 
recommends  division  of  the  appendix  as  near  to  the  csBCum  as  is  safe, 
and  then  paring  down  the  part  adherent  to  the  dangerous  viscus  until  it 
is  reduced  to  a  mere  disc.  The  actual  removal  of  the  appendix  is 
carried  out  by  one  of  the  different  methods  given  at  p.  196-  When  any 
area  has  been  unavoidably  denuded  of  its  peritoneeal  covering,  the  edges 
of  this  must  as  far  as  possible  be  drawn  together,  or  an  omental  flap 
applied.  If  this  be  impossible,  iodoform  should  be  rubbed  in ;  and  if  the 
part  is  intestine  and  weakened,  iodoform  strips  should  be  used  to  shut 
it  off  and  drain  it,  as  directed  at  p.  19S.  If  there  is  free  and  persistent 
oozing  as  the  result  of  separation  of  adhesions,  a  gauze  tampon  should 
be  packed  do^^'n  on  to  the  bleeding  surface  and  left  in  place  for  twenty- 
four  hours. 

To  minimise  as  far  as  possible  the  risk  of  hernia,  especially  in  young 
subjects  with  an  active  life  before  them,  the  wound  in  the  abdominal 
wall  should  be  carefully  sutured.  The  peritona3um,  internal  oblique  and 
transversalis,  the  aponeurosis  of  the  external  oblique,  each  of  these  three 
layers  should  be  united  with  a  separate  row  of  buried  sutures  of  chromic 
gut  or  silk,  and  then  the  skin  with  salmon-gut.  If  drainage  has  been 
employed,  provisional  sutures  should  be  inserted. 

Complications  of  Appendicitis. — Owing  to  the  frequency  of  the  dis- 
ease and  of  operations  for  it,  it  will  be  well  to  bear  in  mind  the  chief 
complications  which  may  accompany  the  severer  cases,  and  operations 
for  their  relief.  A  mere  enumeration  must  suffice.  (l)  Intestinal 
obstruction.  This  may  be  due  (a)  to  paralysis  of  the  intestines  firom 
septic  peritonitis;  (/>)  to  adhesions  about  the  appendix;  (c)  to  its 
becoming  adherent  to  some  piece  of  intestine,  mesentery,  &c.,  and  so 
incarcerating  and  strangling  a  loop  of  bowel.  (2)  Fistula.*  This  may 
be  (a)  mucous,  or  (//)  faecal.  It  may  be  due  to  incomplete  closure  of  the 
appendix,  to  the  leaving  Ix^liind  of  a  stercolith,  or  to  giving  way  of  the 
cwcum  or  ileum.     (3)  Hepatic  abscess.     (4)  Empyema,  or  (5)  Purulent 


*  Treves'  Surgical  Treat mnit  of  Typhlitis,  p.  45.  Mr.  Southam  has  published  (Lancet, 
vol.  ii.  1892,  p.  835)  a  case  successfully  treated  by  short-circuiting  the  intestine.  Senn*s 
plates  were  used. 
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fwricarclitis.  Dr,  Fowler  shows  (hi\  Hupra  cii,)  that  pus  in  the  liver  will 
fi'ad  to  involve  the  diapliragm,  and  so  bring  ahont  the  last  two  conditions, 
Mould  have  thonght  a  simpler  explanation  was  a  collection  burrowing 
upwards  along  the  psoas*.  I  liave  had  otje  such  ease  of  rigbt-sided 
empj^ema.  The  patient,  aged  53,  made  a  good,  though  very  slow,  reeo- 
Yen',  chiefly  due  to  the  devoted  attention  of  his  dresser,  ih\  Anderson. 
(6)  Suppuration  in  the  loin  and  about  the  kidney.  (7)  Suppuration  in 
the  pelvis.  An  exceptionally  long  appendix  may  dip  into  the  pelvis  and 
liring  about  the  above.  A  case  of  thus  kind  is  given  by  Fowler,  It  was 
»aco(*i5sfully  treated  by  abdominal  section,  (8)  Phlebitis  c*f  iliac  veins. 
Fowler  gives  a  case  in  which  the  appendicitis  being  gangrenous  brought 
about  ulceration  and  fatal  Itfeniorrhage.  (9)  Appendicitis  iu  a  hernial 
m.  Fowler  mentions  a  ease  repoited  by  Dr.  Kjiiid,  ot^  Brooklyn*  in 
wfiici]  au  irreducible  femoral  hernia  became  the  site  of  intlannnatioii  duo 
to  an  inflamed  appendix  which  it  contained.  Sir  F.  Treves  met  with  a 
•He  iu  which  the  a]>peiidix,  the  seat  of  recurrent  trouble,  occupied  an 
inguinal  aac.  (10)  Communication  with  the  rectum,  bladder,  or  vagina. 
(u)  Septicaemia.  This  may  suj»ervene,  as  on  one  of  the  last-mentioned 
complications,  quite  apart  from  suppurative  peritonitis,  (12)  Abscess 
in  the  alidominal  wall,  causing  most  extensive  biuTowing.  (13)  Stitch 
anus.  (14)  Ventral  hernia.  (15)  Thrombosis  of  the  femoral  vein. 
Dr.  Meyer  describes  two  cases  of  this  (Ann.  of  Sffr'j.,  ^fay,  1901)- 
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PEHPOBATION  OF   GASTEIC  ULCEB.* 

The  perforation  may  either  be  itride^  associated  with  sudden  escape  of 
|Mtric  contents  into  the  general  peritouteal  cavity,  or  rfironk,  resulting 
inthe  forniation  of  a  localised  abscess. 

A.  Acute  Perforation, — The  successfiil  treatment  of  these  most  fatal 
bions  depeiuls  upon  early  operation. 

This  shoiUd  be  performed  as  soon  as  possible  after  the  accident,  delay 
only  leading  to  the  additiuiial  escape  of  septic  material,  especially  if  the 
pitjent  has  been  moved  aJ>oat.  Another  urgent  rea^son  for  early  opera- 
tion is  the  fact  that  the  later  the  oj aeration  is  deferred,  the  more  diilicult 
ft  IS,  And  the  less  is  the  patient  a!»le  to  hear  the  necessarily  prolonged 
interference.  Again,  the  longer  the  delay,  the  greater  is  the  tendency 
to  the  formation  of  masses  of  lymph,  which  may  conceal  the  ulcer, 
niat  rificera  together,  and  so  form  culture-pools  for  bacteria,  and  hamper 
the  attempts  at  cleansing  the  peritonaeum. 

While  the  surgeon  will  be  unwilling  to  interfere  during  the  period  of 
<^llap8e  which  follows  on  the  perforation,  he  should  utilise  this  time  in 
ni*king  the  needful  preparations.f 

H  seems  clear  tliat  while  ulcers  occm^  most  frequently  on  the  posterior 
^'irface  of  the  stomach,  those  on  the  antenor  surface  are  most  liable  to 

^  niU  it.  placed  here  instead  of  under  the  Opi^rations  od  the  Stomach,  flrst,  becauee^ 
A  ^eifOAted  vermiform  appentUx,  it  is  such  a  dangeroaa  ijoiircc  of  peritooitiB ; 

JMn(|l|a|inc  it  calls  for  tlie^^mc  treatment  a6  the  less  common  duodenal  ulcer. 

f «  iwt-wftter  tahlCf  watcr-be^lT  and  hot  bottles  shouM  be  provided^  the  patient's 
*5iU  bandaged  iti  cotton-wool,  the  head  kept  low,  ether  given,  and  an  cnoma  of  port 
^^  ^imiuistcrod :  injections  of  strychiunc  and  the  necessaries  for  saline  infusion 
^^m  «lK>  tMS  at  hand. 
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perforate.     Thus,  out  of  ninety  cases  operated  upon,  the  perforation  in 
eiglity-six  was  on  the  anterior  surface ;  posterior  perforations  occurriixg 
only  in  eleven  cases.     Perforations  are  more  frequently  nearer  the  lessor 
than  the  greater  curvature,  and  the  cardia  than  the  pylorus.     This  last  fact 
is  one  of  much  practical  importance,  as  the  cardia  is  a  relatively  fixed 
point,  and  the  nearer  an  ulcer  is  to  this  end,  the  greater  is  the  difficulty 
in  suturing  it.     Finally,  it  should  be  remembered  that  in  several  cases 
there  have  been  moi'e  than  one  perforation.     Finney  {Anii.  of  Surr/., 
July   1900)  says  that  in  20  per  cent,  of  the  cases  there  is  a  second 
perforation. 

The  operation  itself  includes :  i.  Finding  the  perforation ;  ii.  Success- 
fully closing  it ;  iii.  Efficiently  cleansing  and  draining  the  peritona?al 
sac — headings  which  will  be  taken  separately. 

Operation. — The  jmils  having  been  fitly  cleansed,  and  every  pre- 
caution taken  against  shock,  an  incision  four  to  five  inches  long  is 
made  in  the  middle  line  from  the  tip  of  the  xiphoid  cartilage  to  the 
umbilicus.  When  the  peritonaeum  is  opened  an  escape  of  gas  is  not 
uncommon;*  sometimes  of  fluid,  consisting  partly  of  the  last  meal 
taken ,t  and  partly  of  serous  effusion  from  the  irritation  of  the  peri- 
tonroum. 

If  there  is  no  such  escape  the  outlook  is  so  far  more  favourable,  as  it 
may  be  hoped  that  as  yet  the  effusion  is  slight,  and  limited  to  part  only 
of  the  peritomeal  sac.  If  this  be  so,  though  it  is  uncommon,  the  surgeon 
should  shut  off  the  lower  part  of  this  sac  as  far  as  possible  with  gauze 
tampons  or  flat  sponges  before  he  disturbs  the  stomach  and  its  sur- 
roundings. 

i.  Finding  the  Perforation. — This  varies  very  much  in  difficulty. 
Sometimes  the  eye  detects  it  at  once  when  the  stomach  is  drawTi  down 
(by  gently  pulling  on  the  omentum,  if  need  be)  and  the  edges  of  the 
wound  retracted.  At  other  times  the  exploring  finger  soon  feels  it  or 
the  area  of  induration  which  forms  the  base  of  the  ulcer.  In  other  cases 
finding  the  ulcer  is  beset  with  the  greatest  difficulty,  or,  owing  to  the 
hurried  search  which  alone  is  possible  from  the  state  of  the  patient,  is 
quite  impossible.  In  a  difficult  case  help  may  be  obtained  by  tracing 
the  direction  in  which  the  congestion  of  the  stomach  appears  to  be 
increasing,  by  watching  the  direction  from  which  any  flow  tliat  may  be 
present  is  coming,  or,  acting  on  a  suggestion  which  has  been  made  of 
injecting  air  through  an  cesophageal  tube,  that  the  escaping  bubbles 
may  lead  to  the  ulcer.  If  a  careful  search  over  the  anterior  surface  of 
the  stomach  fail,  the  liver  should  be  raised  by  an  assistant,  and  the 
lesser  curvature  examined  with  a  good  light  Adherent  lymph  or 
adhesions  between  the  stomach  and  liver  may  mark  the  site  of  the 
]ierforation,  and  require  gentle  separation  before  it  is  revealed.     The 

**  If  it  is  a  late  case,  as  in  one  I  mention  (p.  208),  the  tympanites  and  distended 
intestines  may  bo  most  embarrassing.  In  one  published  by  Dr.  Anson  (^Lameet^  voL  i. 
1893,  p.  469).  the  distension  all  subsided  after  a  rush  of  odourless  gas  when  the  abdo- 
men was  opened. 

t  The  interval  that  has  elapsed  is  most  important.  Thus,  in  a  successful  case 
published  by  Dr.  Walter,  of  Reading  (^Lancet,  voL  1.  1895,  P*  4^)»  fi^c  hours  had 
elapsed.  So,  too,  in  a  case  of  Dr.  W.  Hall's  (^Brit,  Med,  JounUf  voL  L  1892,  p.  64) 
which  recovered  without  operation  after  very  severe  peritonitis,  the  interval  was  four 
hours. 
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peTforation  itself  may  be  extremely  small ,  and  thus  easily  hidden  by  any 
foMofthe  stomach,  still  more  readily  by  lymph  and  adhesions, 

Mr.  Dunn's  case  {loc.  infm  eit.)  well  shows  how  dithcuUy  here  is 
to  be  met : 

Oaic|iMmting  the  adhesions  which  fixcnl  the  lircr  to  the  abdominal  wall,  a  quaivitty 
flfopftlMeent  6uid  escaped.  The  liver  was  then  pulled  upwards  and  the  anterior  wall 
CftljCdtomach  pushed  backwards,  and  now  it  was  thai  some  browuiah  Quid  like  weak 
aoidnCt  contain iug  gas-bubbles  and  one  or  two  small  niassetf  of  coagulated  milk,  escaped. 
Itvdicdup  from  a  consid*?nible  depth,  at  the  left  of  the  incisiionj  and  was  founds  on 
<slifeqnci}t  <?xaminatiotiT  to  be  Btrongly  acid,  ami  to  contain  a  little  albnraen.  Several 
store  ftilhcidons  were  broken  down,  but  still  no  perforation  could  bo  seen,  and  it  was 
only  when  the  left  margin  of  the  wound  was  stretched  outwards  to  the  utmost,  whilst 
thmir  tmctioii  was  made  upott  the  stomach  towards  the  rights  that  the  hole  in  this 
Hicut*  tjecame  visible. 

At  this  stage,  or  a  littU'  later,  to  facilitate  the  suturing,  it  may  be 
necessary  to  divide  the  left  reetiis,  in  order  t/O  get  more  room.  8ave 
for  weaken  in  g  the  abdominal  wall  this  step  la  a  light  one,  as  long  as 
the  intestines  are  not  distended.  If  distension  is  present  it  is  a  serious 
oomplieation,  as  it  facilitates  very  much  the  escape  of  tlie  intestines, 

ii.  Closure  of  the  Perforation *— It  lias  been  suggested  that,  before 
this  is  done,  the  stomacli  should  be  emptied  and  washed  out.  If  tbe 
perforation  has  been  quiekly  found,  if  the  patient^s  condition  is  good, 
and  if  the  stomach  can  be  got  well  outside  the  wound,  emptying  by 
gentle  sqtieezing  will  be  beneficial,  by  preventing  vomiting,  and  thus  a 
itrain  on  the  sutures.  So,  too,  with  ivgard  to  washing  out  the  viscus, 
if  a  drainage-tube  can  be  readily  inserted  through  the  [>erforation. 
But  the  small  size  of  the  external  opening  will  often  prevent  this; 
and  with  regard  both  to  emptying  and  washing  out  the  stomaeb,  it 
is  certain  that  in  neither  case  will  the  advantages  gained  couiiter- 
Wance  the  loss  of  time,  that  woiikl  have  been  better  spent  later  on, 
in  thoroughly  washing  out  the  peritonaea!  cavity. 

With  ivgard  to  exetmtnj  the  ulcer,  which  has  been  recommended,  the 
same  conditions  and  objectituis  apply.  Mitch  extra  time  %vill  be  con- 
samed,  there  may  be  a  good  deal  of  additional  haunurrhage,  and  the 
Perforation  converted  into  a  large  ga])  requiring  numerous  sutures  to 
close  it  (Swain,  Lancef,  vol.  ii.  1S94,  p.  22j.  in  this  case  much  difficulty 
"^  met  in  inverting  the  pouting  mticoua  coat.  Moreover,  the  success- 
cases  treated  by  suture  without  excision  show  that  this  step  is  not 
»^ftil.  If  the  perforation  is  spilling  its  contents  when  seen,  a  finger 
**f  «f»onge  in  a  holder  should  be  placed  upon  it.  or  a  silk  suture  passtnl 
*^>fit8  itfi  centre  so  as  to  prevent  further  escape*  The  perforation,  having 
wen  shut  off'  with  iodotbrm  gauze  tampons,  it  is  next  carefully  closed 
71th  Lembert's  sutures  of  sterilised  silk.*  One  row  of  these  will  suffice 
'f  inserted  with  the  following  precautions :  They  should  begin  and  end 
'''^11  beyond  the  extremities  of  the  perforation  (Fig.  55).  They  should 
^ke  up  the  coats  of  the  stomach  as  far  as.  but  not  beyond,  the  sub- 
^ucoTis  layer.  They  should  be  insetted  far  enough  from  the  margins 
of  the  perforation  to  ensure  sufficient  inversion  of  the  serous  surfaces 
^hen  tbe  sutures  are  tighteneil,  and  this  inversion  may  be  aided  by  a 

The  pa^iiage  of  these  maj  be  facilitated  by  the  n»c  of  two  g^iide-stitchcn  of 
toediuni'Sijsed  filk,  passed  a  full  inch  from  the  etiges  of  the  perforation,  as  usctl  by 
Mr.  Gould  in  bis  case. 
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probe  or  director.  All  the  sutures  should  be  inserted  before  any  are 
tied.  If  any  cut  out  as  they  are  fastened,  fresh  ones  must  be  re-inserted 
at  a  sufficient  distance  from  the  margins  of  the  perforation  to  give 
a  firm  hold,  and  a  second  set  must  be  employed  where  the  union  is 
certainly  weak. 

Whenever  it  is  feasible  the  suturing  should  be  performed  with  the 
viscus  outside  the  wound,  this  part  of  the  stomach  resting  on  hot 
carbolised  towels  or  tampons  of  sterile  gauze.*  When  it  is  not  pos- 
sible to  bring  the  stomach  outside,  the  difficulties  are  greatly  increased, 
especially  if  the  perforation  be  near  the  cardia,  a  more  fixed  part.  Here, 
drawing  up  the  margin  of  the  ribs  and  liver,  pulling  down  the  stomach, 
or  division  .of  the  left  rectus  may  be  of  service. 

Where  either  the  position  of  the  ulcer  or  the  amount  of  surrounding 
induration  makes  it  impossible  to  close  a  perforation  ^nth  sutures,  one  of 
the  following  courses  should  be  followed :  (i)  A  piece  of  omentum  may 
be  used  to  close  the  opening,  being  kept  in  position  by  means  of  careful 
suturing.  (2)  If  the  ulcer  lies  under  cover  of  the  liver  it  may  be  possible 
to  fix  this  down,  over  the  perforation,  by  means  of  sutures.  (3)  A 
closely  fitting  drainage-tube  should  be  passed  into  the  perforation  to 
draw  off  all  remaining  food  and  secretion,  and  then  the  space  between 
the  stomach  and  the  abdominal  wall  should  be  closed  all  around  the 
tube  with  strips  of  iodoform  gauze,  so  as  to  promote  adhesions.  (4)  A 
less  satisfactory  plan  is  to  stitch  the  margins  of  the  perforation  to  the 
edges  of  the  wound  in  the  abdominal  wall  and  treat  it  as  a  gastric 
fistula,  the  rest  of  the  wound  being  firmly  closed  round  it. 

So  far  I  have  spoken  of  ulc^s  on  ths  anterior  surface  of  the  stornach. 
The  rarer  but  much  less  accessible  ones  on  the  posteiior  surface  must 
now  be  referred  to.  As  is  well  known,  while  gastric  ulcers  are  much 
more  frequently  met  with  on  this  surface,  these  rarely  perforate,  owing 
to  the  tendency  for  adhesions  to  form  between  this  surface  of  the  stomach 
and  the  pancreas.  If  the  evidence  of  perforation  is  strong,  and  nothing 
can  be  found  on  the  anterior  surface  or  lesser  curvature,  the  surgeon 
can  examine  the  posterior  wall  by  (a)  carefully  tearing  through  the 
lesser  omentum  and  inverting  the  anterior  wall ;  the  posterior  one 
comes  into  view  through  the  hole  made  in  the  lesser  omentum  ;t  (6)  by 
tearing  through  the  great  omentum,  (c)  by  passing  the  finger  through 
the  foramen  of  Winslow. 

In  a  case,  under  the  care  of  Dr.  L.  E.  Shaw,  I  adopted  the  first  of  the  above  plans. 
The  operation  was  performed  seventeen  hours  after  the  perforation.  As  no  perfora- 
tion could  be  found  on  the  anterior  surface  of  the  stomach,  the  lesser  omentum  was 
caref  uUy  torn  through  and  the  posterior  surface  explored.  A  smaU,  recent -looking  ulcer 
was  found  near  the  lesser  curvature,  with  a  small  perforation  in  its  centre.  With 
considerable  difficulty  six  Lembert*s  sutures  were  inserted  so  as  to  invert  the  ulcer. 
Irrigation  was  not  performed,  but  free  drainage  was  employed,  a  Keith's  tube  being 
placed  in  the  pelvis,  and  a  tube  and  gauze  strips  passed  down  to  the  lesser  curvature. 
The  patient  made  a  good  recovery. 

*  Whenever  during  an  abdominal  section  it  is  necessary  to  keep  viscera  outside, 
it  should  be  the  duty  of  one  assistant  to  see  that  their  temperature  is  maintained  and 
that  their  surroundings  are  aseptic  only,  and  it  should  be  the  duty  of  a  separate  nurse 
to  help  in  this. 

Mr.  J.  R.  Morrison,  of  Newcastle,  adopted  this  plan  (^Brit  Med,  Joum,f  voL  ii. 

I,  p.  864).    The  patient  survived  till  the  ninth  day,  and  at  the  necropsy  the  peri- 

tis  was  lim'*^'*"'  *'>  the  pelvis. 
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iii>  Cleansing  of  the  Peritoneeal  Sac. — ^Tlioiigli  most  stress  has  been 
Uid  upon  the  |>oint  of  efficient  suturing  of  the  i^erforaticm,  there  is  no 


donbt  that  this 


The  fluid  usefl  should  be 


I 


18  quite  as  importaut. 
boiled  water  or  saline  infusion,  e.ij.,  sod.  oh  I  on  ^j-^ — Oj.  of  boiled  water 
at  a  lemperatui^  of  105 *■"  to  1 10'''.  If  no  irrigator  is  at  liand  a  ghiss  tube 
or  the  end  of  an  cjcsophagus-tube,  attached  to  india-rubber  tubing  (all 
bring  been  sterilised)  and  arranged  as  a  syphon  or  attached  to  a  funnel, 
will  answer  very  %velb  Failing  this,  a  clean  Higginson's  syringe  will 
i!uffice,  if  some  one  else  pumps  in  tlie  fluid  so  as  to  set  free  both  tlie 
surg[eon*s  hands  for  the  delivery  and  distril>utioji  of  the  fluid.  The 
eltsinsing  must  be  syi^temutic,  ]*ei^everiiig.  and  thnrougli.  The  ^vhoie 
cavity  must  be  gone  over  in  a  regular  way,  and  there  is  no  better 
method  than  that  giveii  by  Dr.  Maclaren,  who  has  operated  in  three 
case«»  in  one  with  success  (Brit,  MexL  Jourih,  voL  ii,  1894): 

"The  plan  I  take  is  to  iK'j^iii  with  the;  ncnghbcmrhood  of  the  rupture,  wash  it  wellj 
tbeu  itATtiiig  from  thi8  as  a  cc^nUL",  to  makt*  tlie  uqzzXq  follow  the  courst*  of  tho  colon, 
Urn  townnls  the  caecum,  spociallj  cleaning  out  below  the  liver;  Beeondh%  starting 
ikgiiii  from  the  stomach,  t*)  follow  tlw  great  bowel  to  the  rectum.  In  ihiH  latter  coarse 
the  himhar  and  pelvic  hollowg  should  rccetvci  speoial  caro,  FinallVt  the  douche  is 
•lirecteil  among  the  fohU  of  the  met<euterie  attachments  of  the  small  iutefitiiies^  I  have 
repeatedly  noticed  here,  when  all  secmtHi  clear,  that  a  fresh  turn  of  the  instrument 
watilii  empty  some  unsuspcetcii  pocket.** 

If  the  extravasation  is  limited,  as  it  may  be  in  very  early  cases,  it  is 
wisernot  to  irrigate,  as  this  may  do  uiore  harm  than  good.  The  soiled 
portion  of  the  peritona*um  shuuld  be  carefully  cleansed  with  soft  mops 
of  sterilised  gauze,  care  being  taken,  on  the  one  hand,  to  cleanse  the 
iMirts  as  thoroughly  as  possible,  and,  on  the  other  hand,  to  avoid 
fijuuage  to  the  peritona?uiu  by  u^i ng  niuiue  force. 

Some  surgeons  prefer  to  trust  entirely  to  mopping  in  this  way  with- 
out using  irrigation  at  all;  for  iustanie.  Mr.  Barker  {Clin,  Soc.  TrfHtH,, 
1900),  who  gives  a  list  of  twelve  cases  treated  by  mopping  alone,  with 
five  recoveries.  It  would  seem,  however,  wiser  on  the  whole  to  irrigate 
thoroughly  when  the  general  peritomieal  cavity  is  contaminated,  supple- 
ttienting  this,  if  necessary,  with  careful  wipiug  to  get  rid  of  atiy  coarser 
particles  that  may  be  visible,  and  to  trnst  entirely  to  wiping  oidy  when 
the  extravasation  is  localised. 

Before  closing  the  abdominal  wound  the  question  of  drainage  \n ill 
arise.  The  necessity  for  this  largely  de]_iends  upon  tlie  {^articular  con- 
ditions found  at  the  operation.  If  the  case  has  been  operated  upon 
quite  early,  if  the  ainount  of  extravasation  is  small  and  limited,  arul  the 
area  thorotighly  cleansed,  the  abdominal  wound  may  be  closed  without 
drainage.  In  the  great  majority  of  cases,  howe\'er,  drainage  will  be 
tiecessary.  Usually  gauze  cbains  passing  in  various  directions  from  the 
abdominal  incision  will  meet  all  requiremetits  :  one  should  pass  down 
to  the  seat  of  perforation  ;  another  upwards  between  the  stomach, 
liver,  and  gall-bladder ;  and  auother  downwards  beneath  the  abdominal 
wall  towards  the  umbilicus.  Others  may  be  added  if  thought  advisable. 
If  extensive  extravasation  implicating  practically  the  whole  abdouiiual 
cavity  has  taken  place,  a  tube  ghould  be  passed  down  into  the  pelvis 
through  a  small  incision  above  thepubes,  in  addition  to  the  ganze  drains. 
Hectal  feeding  must  be  employed  for  at  least  forty-eight  hours, 
nothing  being  given  by  the  month  during  this  time  save  sips  of  tepid 
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water.  It  will  be  well  to  watch  these  cases  for  a  long  time  after.  Thus, 
Mr.  Silcock  reports  a  case  ti^eated  successfully  by  drainage,  the  ulcer 
not  being  found  :  the  patient  "  has  suffered  since  from  impaired  locomo- 
tion of  the  stomach,  and  has  been  from  time  to  time  under  treatment 
as  an  out-  or  in-patient." 

Causes  of  Failure. — In  every  new  operation  especially  it  is  well  to 
bear  these  in  mind.  The  chief  are :  (i)  Peritonitis  existing  before,  and 
not  removed  by,  the  operation.  This  has  been  the  most  frequent  cause 
of  death.  It  was  so  in  two  cases  on  which  I  operated.  Both  were  under 
the  care  of  Dr.  Ne\\ix)n  Pitt : 

In  the  first  the  symptoms  of  shock  and  peritonitis  were  distinctly  subacate  and 
slightly  marked.  My  colleague,  however,  was  sure  of  his  diagnosis,  ami  when  the 
abdomen  was  opened  an  open  ulcer  was  easily  seen  on  the  anterior  surface,  from  which 
a  greyish  liquid  was  continuously  gushing.  On  bringing  the  perforation  outside  the 
abdomen,  the  opening  was  felt  to  be  surrounded  by  a  large  callous  base.  Death  took 
place  from  peritonitis  forty-eight  hours  later ;  at  the  necropsy  the  ulcer  was  foand 
firmly  sutured.  In  the  second  case  operation  was  refused  at  first  when  urged  upon  the 
patient,  and  it  was  not  until  the  third  day,  when  the  abdomen  was  greatly  distended, 
tympanitic,  and  motionless,  that  the  patient  and  her  friends,  seeing  how  hopeless  the 
case  was  getting,  gave  their  consent.  When  the  abdomen  was  opened  the  stomach 
itself  was  greatly  distended.  The  peritonaeal  sac,  especially  at  its  upper  part  under  the 
liver,  between  this  and  colon,  spleen,  and  kidneys,  was  filled  with  purulent  fluid, 
in  which  the  more  solid  part  of  the  last  meal  taken  (Scotch  broth)  could  be  seen  floating. 
All  the  viscera  seen  were  thickly  scattered  with  thick  yellowish  flaky  lymph.  This  was 
especially  present,  together  with  numerous  soft  adhesions,  between  the  lesser  curvature 
and  the  liver.  Had  I  broken  down  and  searched  amongst  these  I  should  have  found 
the  ulcer,*  but  the  anterior  surface  being  sound,  and  the  stomach  greatly  distended,  I 
examined  the  duodenum  and  found,  as  I  thought,  a  minute  perforation,  a  softened  spot 
on  the  anterior  and  inner  part  of  the  first  portion,  into  which  a  probe  passed.  This  I 
sutured,  and  sponged  and  washed  out  the  peritonaeal  sac.  The  patient  was  in  a  most 
critical  state  at  the  time  of  the  operation,  and  sank  thirty-eight  hours  aft^r.  At  the 
necropsy  a  perforation  was  found  on  the  lesser  curvature. 

(2)  Shock  of  the  operation  and  anaesthetic.  (3)  Abscess  between  the 
stomach  and  liver  causing  septicaemia  or  leading  to  empyema : 

The  treatment  must  be  efficient  drainage  ;  an  incision  being  made  in  front,  in  the 
middle  line  or  over  any  epigastric  prominence.  Drainage  should  also  be  afforded 
behind  by  resection  of  one  or  more  ribs  (^Lancet,  voL  i.  1893,  p.  145),  or  a  glass  drain- 
age-tube be  employed  as  in  a  case  of  Dr.  Ewart  and  Mr.  Bennett's  (^Laneet,  voL  ii.  1894, 
p.  1 147).     Vide  also  chronic  perforation,  p.  209. 

(4)  A  second  perforation.  This  is  stated  by  Finney  {loc.  supra  cit.)  to 
be  present  in  20  per  cent,  of  the  cases,  and  a  careful  search  should  there- 
fore always  be  made  for  a  second  ulcer.  Again,  a  second  perforation 
may  take  place  after  the  operation,  for  when  the  ulcer  is  very  large 
another  spot  may  give  way,  probably  from  softening  set  up  by  the  local 
inflammation  due  to  suturing. 

Mr.  Gould  (^Brit.  Med,  Joum.,  vol.  ii.  1894,  p.  861)  mentions  a  case  of  Mr.  Pepper's  in 
which  a  perforation  had  been  sutured.  For  three  days  the  patient  did  well,  when  she 
suddenly  became  collapsed  and  quickly  died.  The  necropsy  showed  that  the  perforation 
which  had  been  sutured  was  in  the  front  part  of  an  ulcer  the  size  of  a  crown-piece,  the 
line  of  suture  being  perfect  and  water-tight,  but  that  a  second  perforation  had  occurred 
at  its  posterior  part. 

♦  No  surgeon  should  leave  these  unexplored  in  the  hope  of  a  natural  cure.  This,  if 
accomplished,  will  very  likely  be  so  at  the  cost  of  a  sub-phrenic  abscess  and  septicaemia. 
See  also  the  remarks  above. 


Plifmciof  Btib'phrenic  absceM  from 
pirfoniioEi  of  th«  anieriar  wall  of 
tbt  Rtonuch.     (Greig  Smith.) 


DtAgrmm  of  sub-phrenic  mbsoess  from 
perforation  of  the  posterior  wail  of 
the  Btom&ch.    (Greig  Smith.) 


ways.  In  Bome  cases  the  base  of  the  ulcer  becomes  adherent  to  a  visctis 
^H?er»  spleen*  or  pancreas, — subsequent  perforation  giving  rise  to  an 
ftb§cesa  which  slowly  btirrows  first  into  and  then  beyond  the  viscus  in- 
volved. In  other  cases,  the  perforation  is  preceded  by  a  plastic  peritonitis 

Fm.  49. 


PANCREAS 


Dimgnm  of  retro-peri toniDftl  Rub-phrenic  abscesn.    (Greig  Smith.) 


Jting  in  the  formation  of  adhesions,  which  thus  limit  the  diffusion 

gaatric  contents  when  perforation  occurs.      Again,  the   leakage  of 

P8Wc  contents  may  at  first  only  take  place  quite  slowly,  owing  either 

^0  the  email  size  of  the  perforation,  to  the  stomach  being  empty  at 
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the  time,  or  to  the  jierforation  taking  place  during  the  night.  The 
abscess  so  iirotluced  is  in  most  instances  of  the  subphrenic  variety,  the 
majority  of  %vhi€h  are  caused  by  gastric  ulcers. 

llie  limits  of  the  abscess  vary  accoixling  to  the  site  of  the  perforation, 
as  \\ill  be  understood  b}^  reference  to  the  aceouTpanying  illustrations. 
Fig.  47  shows  the  bound arien  of  an  alisces*  produced  by  perforation  of 
an  ulcer  in  the  anterior  wall  of  the  stonia*"h.  It  will  be  seen  to  be 
limited  below  hy  adhesions  between  the  great  omentum  and  the  auterior 
abdominal  wall,  and  above  by  the  rliaphragm  and  anterior  layer  of  the 
coronaiy  ligament  of  the  liver.  Ut^ually  the  abii^cess  involves  one  side 
only,  being  linunded  internal I3*  by  the  falciform  ligameTit  of  the  liver. 
In  Fig.  48  is  shown  an  aliscess  produciHl  by  a  perforation  in  the  posterior 
wall  of  the  stomach.  Here  the  abscess  cavity  involves  the  lesser  sac  of 
the  peritonaeum,  the  foramen  of  Winslow^  being  occluded  by  adhesions. 
ITie  thinl  variety,  sliown  in  Fig.  49,  \^'ill  be  seen  to  be  in  reality  a  retro- 
peritoixi^al  abscess.  Such  an  abscess  will  be  caused  by  a  perforation 
in  the  posterior  wall  of  the  stomach,  wdiere  the  two  w^alls  of  the  lesser 
sac  of  the  jieritonjeum  have  previously  l^ecome  atlherent,  or,  in  some 
cases,  by  perforation  of  a  duodenal  ulcer, 

Operation.^The  treatment  of  the  condition  resolves  itself  into  drain- 
age of  the  abscess,  any  attempt  at  closing  the  perforation  in  the  stomach 
being  generally  out  of  the  question. 

If  a  diagnosis  of  sul>-phreuic  abscess  has  been  made,  and  the  limits 
of  the  abscess  can  be  ascertained,  it  may  lie  opened  through  the  lower 
part  of  the  chest  wall,  portions  of  one  or  more  rili^  being  resected.  Cara 
must,  however,  be  takeu  to  prevent  infection  of  the  pleural  cavity,  by 
suturing  the  tw*o  layers  of  the  jileura  to  one  another,  if  these  are 
not  found  to  be  already  adherent.  The  abscess  may  then  be  reac^hed  by 
pushing  a  director  through  the  diaphragm  and  enlarging  the  opening 
with  dressing- forceps.  In  the  majority  of  cases,  however,  the  condition 
will  be  first  discovered  on  exploring  the  alidomen  by  means  of  a  median 
incision.  If  the  abscess  is  of  the  first  variety,  it  will  be  opened  at  once 
un  dividing  the  peritonaeum,  and  may  be  drained  entirely  through  the 
anterior  incision,  or  a  counter-puncture  may  be  made  in  the  side. 
Sliould  the  abscess  involve  the  lesser  sac  of  the  peritonaeum,  it  may  be 
opetied  through  the  ga^trohepatic  omentum  after  the  general  peritonjeal 
cavity  has  l>een  shut  oti' by  careful  packing  with  iodofonn  gauze. 

Infection  oi'  the  general  peritona?al  cavity  can  be  avoided  either  by 
drawing  otf  the  pus  w^itli  an  aspirator,  or  by  making  only  a  small 
opening  and  then  carefully  mopping  up  the  pus  as  fast  as  it  escapes^ 
After  the  cavity  has  been  oompletely  emptied  and  wnped  as  clean  as 
possible,  it  must  be  explored  by  the  linger,  and  a  counteiM>pening  for 
drainage  made  in  the  side.  The  soiled  gauze  surrounding  the  anterior 
opening  is  now  replaced  by  clean  iodoform  gauze,  and  the  w^ound  partly 
closed. 


PBKFORATINQ    DUOBEMAL    ULCEH.* 

Very  little  need  be  added  here  to  the  account  just  given.     This  form 
of  ulcer  occurs  most  frequently  in  men,  and  perforation  may  cause 

♦  My  readers  wiU  find  cases  recorded  by  Mr.  Lockwood^  Lancet^  roL  li,  1894,  p,  g6g,* 
Mr.  Eve,  ibid^y  p»  1092 ;  and  Mr.  Shield,  ibid,,  vol.  i.  1895.  p.  1169. 


PKRFOEATtON  OF  TVPIIOIl)  ULCER. 


Ill 


symptoms  indistinguishable  from  those  of  acute  intestinal  obstruction 
(Wkwootl).  The  only  hope  is  tliat  the  case  may  be  seen  early,  and 
evidence  obtained  that  the  pain  felt  was  at  first  epigastric,  and  any  early 
t*fiidemes8  referrf^d  to  the  right  epi^jfastriuni. 

Operation. — Wliere  no  such  iiifonuation  is  at  haruh  the  wur^'-eon  will 
make  a  free  ntedian  incision  with  its  centre  at  the  umbilicus;  the 
jippendix.  Fallopian  tubes,  tk<'.,  will  lie  found  healthy  ;  perhaps  an  escape 
fvf|,ms  will  take  idace  when  the  peritoneal  sac  is  opened,  and  it  may  be 
noticed  that  the  tin  id  which  is  the  cause  of  the  peri  ton  it  is  is  not  faecal 
in  chamcter.*  If  the  operation  be  early  the  fluid  may  give  an  acid 
reaction,  if  time  have  not  elapsed  for  this  to  be  neutralised  by  the 
seoi^ndary  peritonaml  elf  us  ion. 

The  ulcer  is  most  commonly  met  witii  on  the  anterior  aspect  of  the 
first  piece,  and  is  thus  accessible.  Sometimes  it  is  ou  the  posterior 
fiiifface,  as  in  one  of  Mr.  Lockwood's  cases  in  which  the  lu^cropsy  showed 
tliatit  would  not  have  been  seen  at  an  abflominal  exploration. t  In  the 
ftirther  details  and  essentials  of  tlie  ojieration  the  aceomit  alread}^  fully 
^iven  for  the  treatment  of  the  much  nu>re  frequently  perforating  gastric 
liloer  must  be  closely  followed. 


PERFORATION    OF   TTPHOID    ULCER. 

Thf  result^s  of  operation  for  this  condition  have  during  recent  years 
nudergone  a  steady  improvement.  In  a  list  of  eighty-three  cases  which 
^^m  (Surifieal  CompHcallotLS  and  Sequel<p  ofTijjihoid  Femr)  gives,  thei^ 
\^ere  si.icteen  recoveries  ;  19*2  per  cent,  of  the  operations,  therefore,  were 
successful 

Thig  improvement  is  ilonhtless  largely  due  to  earlier  diagnosis  of  the 
tfUKlition.  and  therefure  earlier  operation;  and  as  the  feasibility  of  the 
opration  becomes  more  fully  recognised  by  idiysicians  and  surgeons 
alike,  a  still  greater  |irn  port  ion  of  successes  will  no  doubt  be  obtained. 
K^t*n  niay  be  quoted  on  this  poiirt;  he  says — "When  once  the  physi- 
naus  aiv  not  only  on  the  alert  to  observe  the  symptoms  of  pertbration, 
unt  when  the  knowlL'dgt!  tliat  perforation  of  the  bowel  ca!i  he  remerlied 
V  §tirgic4il  means  has  permeated  the  profession,  so  that  the  instant  that 
Perforation  takes  place  the  surgeon  will  be  called  upon,  and,  if  the  case 
^  auitable,  will  opei-ate,  we  shall  find  unquestiouably  a  much  larger 
[lercentage  of  cuivs  than  have  thus  far  been  reported.'*  But,  although 
^'arlier  diagnosis  will  do  nuich  to  render  these  cases  more  hopeful,  it 
wnii?t  not  Ik?  forgotten  that  many  of  them  will  still  be  practicjdly  hope- 
^♦*S8  fi-oiii  the  first,  both  on  account  f»f  the  serious  condition  of  the  patient 
^Jid  of  the  technical  <bfficultit*s  which  the  surgeon  will  have  to  face, 
^ome  of  the  cases  mentioned  later — for  instance,  those  of  Thomas  and 
^^liinghara — serve  to  emphasise  the  latter  iK)int. 

The  cases  may  be  divided  into  t\^o  different  classes — the  first,  in 

*  That  thl*i  is  not  always  no  h  shown  by  Mr.  Eve's  cast\  The  fluid  is  describeil  ad 
'>?m*punilent  with  a  fsecal  odour  "  and  atj  '*  punileot  faecal  fluid." 

t  So.  too.  in  a  specimen  brought  by  Dr,  Pye-Smith  beforti  the  Pathological  Society 
iUhtHi,  vol.  ii.  i893t  p.  i443)t  it  ia  distinctly  atated  that  the  ulger  could  not  have  been 
'^cHeil  by  operation. 
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which  perforation  takes  place  during  the  height  of  a  severe  attack  ;  the 
second,  in  which  the  perforation  occurs  during  convalescence  or  a  mild 
relapse.  In  the  former  class  the  prospect  is  almost  hopeless  from  the 
first ;  in  the  latter,  however,  there  is  a  considerable  chance  of  success. 

Two  anatomical  points  should  be  remembered  in  connection  with 
operation.  The  first  is,  that  the  perforation  nearly  always  occurs  in  the 
last  few  feet  of  the  ileum ;  according  to  Keen  it  is  in  the  ileum  in 
81*4  per  cent,  of  the  cases.  The  other  point  is,  that  more  than  one 
perforation  may  be  present.  In  Keen's  list  there  were  two  or  more 
perforations  in  16*7  per  cent. 

Operation. — ^This  must  be  carried  out  on  the  same  lines  as  those 
described  for  perforation  of  a  gastric  ulcer.  Every  precaution  having 
been  taken  against  shock,  an  incision  is  made  in  the  middle  line,*  begin- 
ning a  little  above  the  pubes  and  continued  upwards  sufficiently  high 
above  the  umbilicus.  When  the  peritonaeum  is  opened  the  cfficum 
must  be  taken  as  a  guide  to  the  lower  end  of  the  ilexmi.t  Enlarged 
mesenteric  glands  or  zones  of  intense  inflammation  may  also  be  guides 
to  the  perforation.  As  soon  as  this  is  found  the  coil  should  be  safely 
brought  outside  the  abdomen,  packed  around  with  hot  sterilised  towels 
or  gauze  tampons,  and  the  perforation  closed  according  to  the  general 
and  local  conditions  which  the  surgeon  has  to  face.  Thus,  (l)  if  the 
perforation  is  single,  small,  and  the  surrounding  intestine  in  a  condition 
to  hold  sutures,  the  perforation  should  be  closed  with  sterilised  silk,  a 
continuous  suture  first,  and  then  Lembert's  sutures  if  there  be  time. 

(2)  If  it  is  clear  that  the  tissues  are  too  friable  to  hold  sutures,  either 
the  perforation  must  be  excised — a  plan  adopted  by  Mr.  Sutton — or 

(3)  the  perforation  must  be  brought  a  little  outside  the  abdominal  wound 
and  fixed  by  sutures  which  take  up  healthy  bowel.  Later  on  this  artifi- 
cial anus  can  be  closed.  (4)  Where  the  mischief  is  very  extensive,  part 
of  the  intestine  may  be  removed,  and  the  ends  united  by  a  Murphy's 
button,  or  both  brought  outside  and  Paul's  tubes  placed  in  them  (vide 
infra). 

In  a  case  recorded  by  Dr.  Thomson,  of  Texas  (Med,  Chroti.,  Sept. 
1895),  ^'^®  caecum  was  so  disorganised  as  to  require  removal.  ITie  two 
ends  were  brought  outside.  Death  took  place  eight  hours  later. 
Another  case,  showing  how  terribly  altered  the  tissues  with  which  we 
have  to  deal  may  be,  is  mentioned  by  Mr.  H.  Allingham  (Laiicety  vol.  i. 
1894,  p.  67s).  Here  the  ileum  was  adherent  to  the  sigmoid  flexure  and 
tore  to  pieces  when  touched.  Suturing  of  the  perforation  being  impos- 
sible, it  was  fixed  in  the  wound.  Death  occurred  twenty-four  hours 
later.  Lucke,  of  Strasburg  (Deut  Zeit.  f.  Chir.,  Bd,  xxv.  Hft.  I,  2,  Dec. 
1 886),  excised  a  wedge-shaped  piece  of  the  intestine.  Tlie  operation  took 
nearly  two  hours,  and  the  patient  never  rallied,  dying  nineteen  hours  later. 

Owing  to  the  condition  of  the  patient  any  such  steps  as  suturing  and 
resection  will  be  quite  out  of  the  question  in  most  cases.     Perhaps  the 

*  Or  one  in  the  right  linea  semilunaris  may  be  chosen.  That  in  the  middle  line 
perhaps  gives  best  opportunities  for  systematic  irrigation, 

t  In  an  instructive  case,  nearly  successful,  as  the  patient  lived  until  the  sixth 
day  after  the  operation,  under  the  care  of  Dr.  Cayley  and  Mr.  Bland  Sutton  (67*ti- 
Soif.  Trans.j  vol.  xxvii.  p.  137),  the  loop  with  the  perforation  in  it  was  found  in  the 
pelvis. 
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plan  that  will  give  most  successes  w  ill  be  to  ke^^p  the  perforation  outfiitle 
while  the  j>eritoiu^ftl  sac  h  being  tlioroiiqlily  irrigated,  and,  a  day  or  t^vo 
later,  to  deal  with  it  l)y  suture,  or  resection,  Llieke,  whos?e  fatal  case 
of  rt-section  I  have  referred  to,  advises  that  tliis  step  sliould  be  pert  armed 
in  two  stages. 


ABDOMINAL.    SECTIOW    IN    PERITONITIS, 

A.  In  Septic  Feritonitia. 
In  dealin^^  operatively  with  a  caii^e  of  peritonitis  the  suri^eou  may  find 

tlie  folio win;^  classifloations  uneful : 
(A.)  Catttie**—i*   PenfoniUs  set  iq*  (ttf  mm'hief  in  the  inteiiilnal  tract, 

ivkether  accompanied  Iftf  perfuraiimi  or  noL  Iiistances  of  this  group 
\  ^iroald  be  liemia,  appendicitis,  intestinal  obstruction,  malignant  disease,  a 
<to^ating  mesenteric  gland,  gastric  ulcer,  duodenal  ulcer,  typhoid  perfor* 
a^ioii.  ii.  PeritQuitts  mi  iq*  btf  mischief  in  other  viscera  than^  the  intestine^ 
wkeih&r  accompanied  htj  *i  perforaHon  or  not,  ejf.,  a  suppurating  ovarian 
qnst,  twisted  ovarian  pedicle,  salpingitis,  sejjtic  metritis,  puerperal  iieritc** 
nifcis,t  ru))tured  bladder,  suppurating  gall-bladder  or  spleen,  iii.  Tran- 
tnaizc  i}entoniti^  from  the  ejedi^  of  amtttsion^  (jtmshot  or  other  injurietf 
(p.  281),  iv.  Ti(herculMr  pentoniiiif.  I'his  last  will  be  taken  by  itself. 
(B.)  Eittent  atui  J*togi*eHH, — Iti  the  first  tbre<*  classes,  whicli  are 
iiWays  septic,  the  two  distinct  varieties  of  Mickulicz  (Centr,  f,  Ckir., 
No.  29,  1889),  which,  though  they  run  into  each  other,  form  two  tyi>e8, 
should  always  be  distinguished  In  practice,  viz,,  (l)  the  diffme  mpiic 
pnriionitiit,  in  whicrb  a  large  portion  of  the  peritonapal  sui'faee  is  quickly 
infected,  and,  no  adhesions  being  fonned,  the  infection  spreads  rapidly ; 
(2)  jyrotjreftftive  peritonitii^,  where  tlie  ]>eritona?uni  is  onl)*^  affected  at  first 
in  the  neighbourhood  of  the  cause.  This  focus  is  at  lirst  shut  off  by 
^heaious,  but  as  the  process  gradually  spreads,  larger  or  smallcir  quan- 
tities of  purulent  exudation  are  encapsidcd  between  the  glued  viscera, 
ilickullcz  tliinks  tiiat  the  treatment  in  the  two  must  be  different.  In 
me  fii-st  the  whole  peritonteum  must  be  disinfected  as  far  as  possible. 
In  the  second,  not  the  jjeritonauim  in  its  whole  extent,  but  each  inter- 
P**ntonsBal  focus  must  be  opened  separately. 

Operation.— We  will  take  here  a  case  where  the  septic  perit<jtn*tis 
^}  diffused,  where  the  surgeon  is  in  doubt  as  to  its  cause,  ant}  where  he 
*^nier  by  that  combination  of  ominous  eonditioiis  winch  confront  us  in 
these  cases,  viz.,  peritonitis  and  effusimi,  a  septic  condition,  distended 
paralysed  intestines,  and  exhaustion  from  pain,  vomiting,  &e, 

.  In  BO  case  is  the  need  of  meeting  shock  more  imperatively  needed, 
^'*^'*.  bandaging  the  limbs  in  cotton-wool,  a  hot-water  mattress,  or  hot 

It  i«  pUiu,  I  think,  from  such  carefuUj  rcporTcil  cast-h  as  one  by  Dr.  S.  Weat  (din. 
*^.  Triifut.,  voL  xix.  p.  36).  that  cases  of  idiopnthie  purulent  peritonitis  do,  very 
'^^•ionftUy.  occur.  Dr.  Hilton  Faggrc  (^fJit/jt  Jlonji.  liejt,^  i**75)  i^tatcd  that  in  an 
<^ipcHcnot'  of  twenty  yiarj*  he  had  only  met  with  two  cases  of  acute  peritonitis  in 
*bich  no  local  cause  could  be  found.  The  pncumococcus  aa  a  possible  cause  mui*t  also 
oc  remembered, 
t  I  fear  I  he  pathology  and  the  published  cases  in  which  aMoniinal  section  have  been 
oriod  to  here  arc  alike  most  unfavourable.  If  the  surgeon  interfere  early,  be  will 
Obftbly  only  &nda  congested  cou'Htion  of  the  peritonaeum.  If  he  wait  till  tympanites 
•mi  purulent  effusion  be  present,  his  efforts  at  relief  will,  I  fear,  be  equally  futile  in 
the  face  of  this  severe  general  ticptic  infection. 
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bottles  to  feet  and  trunk.  A  hot  brandy  or  port  wine  enema  should  be 
given  immediately  before  the  operation,  and  saline  fluid  should  be 
injected  into  the  cellular  tissue  of  the  axillae  or  into  a  vein,  either  during 
the  operation  or  immediately  before  it  is  commenced.  In  the  wont 
cases  no  general  anaesthetic  should  be  given,  but  the  local  anaesthesia 
of  cocaine  or  eucaine  made  use  of.  If,  however,  it  is  deemed  advisable 
to  induce  general  anaesthesia,  ether  or  the  A.C.E.  mixture  should  be 
used,  and  only  enough  given  to  keep  the  patient  quiet.  There  should 
be  a  plentiful  supply  of  hot  water  which  has  been  boiled,  and  care  must 
be  taken  that  no  instruments  or  towels  come  in  contact  with  the 
patient's  vitals,  either  cold,*  or  just  out  of  irritating  chemical  solutions. 

The  skin  having  been  well  cleansed,  the  abdomen  is  opened  by  a 
sufficiently  free  incision  in  the  middle  line.  Now,  and  throughout  the 
operation,  every  manipulation  is  to  be  carried  out  as  quickly  as  possible. 
Slow  operation  means  failure  (Lockwood).t  ' 

When  the  peritonaeum  is  opened  the  next  steps  will  depend  upon  the 
historj^  of  the  case,  and  the  fluid  or  gas  which  escape.  K  either  of  the 
latter  be  faecal,  the  ileo-caecal  region  is  first  examined,  owing  to  the 
frequency  with  which  the  chief  causes  of  inflammatory  or  mechanical 
obstruction  are  found  here.  If  none  are  found,  and  the  caecum  is  dis- 
tended, it  is  clear  that  the  obstruction  is  in  the  large  intestine,  or  is 
inflammatory.  To  settle  this  point  the  sigmoid  flexure  is  next  examined. 
If  it  be  distended,  and  if  there  be  no  obstiniction  in  the  rectum — a  point 
previously  ascertained — the  case  is  clearly  not  one  of  mechanical  obstruc- 
tion (Lockwood).  The  odourless  gas  and  acid  fluid  mixed  with  recently 
taken  food  which  escapes  from  a  gastric  perforation,  the  brownish  acid 
fluid  (occasionally  faecal)  which  may  come  from  a  similar  lesion  in  the 
duodenum,  have  been  alluded  to  above.  Gelatinous-looking  fluid  pro- 
bably indicates  a  ruptured  cyst.  Bloody  ascitic  fluid  ordinarily  points 
to  haemorrhage  or  a  malignant  growth. 

In  other  cases,  the  history,  the  age,  or  the  presence  of  enlarged 
mesenteric  glands  may  point  to  the  rupture  of  an  abscess  due  to  a 
caseating  gland,  or  a  rounded  body  in  the  pelvis  to  a  suppurating  ovary. 

We  will  next  suppose  a  perforation  closed,  or  some  other  cause 
removed,  and  now  we  have  before  us  how  best  to  deal  with  the  condi- 
tions remaining,  viz.,  the  distended  paralysed  intestines,  the  removal 
of  the  septic  fluid,  and  the  question  of  drainage. 

I  have  already,  under  the  treatment  of  acute  intestinal  obstruction, 
dwelt  upon  the  necessity  of  emptying  the  intestines  before  the  abdomen 
is  closed  4  otherwise  death  is  almost  certain,  from  the  continued  toxaBmia 

♦  A  temperature  of  105°  will  be  sufficient  for  instruments,  towels,  &c.,  and,  as  I  have 
said  before,  if  any  yiscus  has  to  be  withdrawn  outside  the  abdomen  it  should  be  the 
duty  of  one  assistant  to  keep  its  temperature  from  falling,  and  of  one  more  to  keep  him 
supplied  with  towels  or  tampons  previously  carbolised  and  wrung  out  of  sufficiently 
hot  water. 

t  Med.'Chir.  Trans, ^  voL  xxviii.  Here  will  be  found  one  of  those  rare  cases  of  diffuse 
septic  peritonitis  saved  by  surgery.  The  cause  was  an  unexplained  perforation  of  the 
ileum. 

J  Travers,  as  Sir  F.  Treves  Qoc.  tupra  cif)  calls  him, "  the  father  of  intestinal  surgery," 
long  ago  insisted  upon  the  need  of  this,  and  urged  that  if  the  intestines  were  distended 
the  operation  was  incomplete  without  this  step.  More  recently  Mr.  Greig  Smith  and 
Mr.  Lockwood  have  drawn  attention  to  the  need  of  this. 
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from  the  persisting  passxige  of  orgfutisms,  of  which  the  bacilhis  coli 
communis  is  only  one.  and  from  tlie  interference  with  the  action  of  the 
lung,-?  and  heart  by  tlie  pnshed-np  diaphragm. 
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pimctm^es, 
(this  being  only  safe  if  gas  alone  is  present),  with  a  fine  trocar,  such  as 
a  Soiithey's,  the  puncture  being  made  obliquely.  If  the  coats  are 
softened  and  the  puncture  is  not  effaced  by  some  of  them  gliding  over 
the  others,  a  drop  of  iutestiual  contents  will  very  likely  ooze  out  and 
continue  to  leak.  This  sp()t  should  be  at  once  closed  by  a  suture,  with 
a  very  fine  mund  needle,  otherwitje  matters  will  only  be  made  worse. 
Where  Huida  are  also  present,  incising  one  or  two  of  the  most  distended 
cx^ils  is  preferable  to  the  use  of  a  large  trocar,  which,  how^ever  sharp,  is 
liable  to  leave  lacerated  edges.  The  incisions  should  be  about  three- 
quarters  of  an  inch  long  and  made  in  the  long  axis  of  the  bowel,  on  the 
aspect  opposite  to  the  mesentery.  As  I  have  before  said,  even  after 
boldly  incising,  the  amount  of  i-elief  secured  is  often  disappointing.  This 
is  dtie  in  part,  as  the  late  Mr.  Greig  Smitli  ])ointed  out,  to  the  acute 
flexures  in  which  the  clistended  intestines  are  held  by  the  mesentery,  in 
part,  also,  to  the  easily  paralysed  condition  of  the  boweL  The  openijig 
being  brought  well  outside,  and  sately  kept  there  by  an  assistant,  the 
surgeon,  partly  by  tracing  up  and  s<|oeezing  adjacent  coils,  partly  by 
elevating  one  end  and  lowering  the  other  of  each  distended  loop,  aids 
the  evacuation.  As  each  coil  is  emptied  it  is  cleansed  and  returned, 
but  any  incised  loop  is  kept  outside  till  the  last,  then  closed  with 
Lenibert/s  sutures  and  dropped  back. 

WheiVB  any  perforation  is  ])resent  it  uiay  be  simply  enlarged  for 
drainage — a  plan  adr>pted  by  Mr.  Lockwood  in  his  successful  cases. 
Where  a  patch  is  gangrenous  and  there  is  no  time  for  resection^  a  Pauls 
tulr»e  may  be  inserted — a  plan  arlopted  in  a  case  of  acute  intestinal 
obstniction  due  to  bands,  w^ith  great  distension  of  the  small  intestines, 
under  the  c^re  of  Dr.  Perry  at  Guy's  Hospital,  in  1895.  The  lad  r^ 
covered  with  a  fsecal  fistula,  which  was  subsequently  closed  (p.  278). 

The  next  step  is  the  cleansing  of  the  peritoncoal  sac.  The  surgeon 
must  here  remember  the  distinction  (p.  213),  made  by  Mickulicz, 
between  a  septic  jferifomHfi,  alreaihf  dijjnse  and  tjeneralf  or  one  ahut  o^ 
hert  and  there  hij  adhestmis^  cmd  m  a^n^eadinfj  riwre  slowly,  hi  the  cases 
trhtre  the  perifo/iitis  tends  to  l*e  of  a  plnMk  diaraeier,  whei'e  the  intestines 
are  matted  here  and  there  with  lymph  of  varying  tenacity,  other  parts  of 
the  peritonaml  space  appearing  healthy,  the  surgeon  has  to  face  the 
following  dilemma*  If  he  separate  the  adhesions  lie  will  set  np  troid>le- 
some  bleeding,  he  may  break  dowTi  importaid  repair,  and  he  may  infect 
peritoneum  still  uncontaminatcd.  On  the  other  hand,  by  not  disturb- 
iTig  the  adliesions,  he  may  leave  pools  of  septic  fluid,  and  he  may  miss, 
just  when  it  is  within  his  reach,  the  chance  of  closing  some  peif oration, 
or  of  i-emoving  some  other  cause  of  all  the  trouble.  I  have  mentioned 
such  an  instance  at  p.  208,  in  the  treatment  of  perforated  gastric 
ulcer. 

Sir  F.  Treves's  authoritative  opinion  in  these  cases  inclines  (loe*  mtjjra 
eit.;  Brit.  Med.  Jount,,  vol.  i.  1 894,  p.  519)  to  ''doing  no  more  than  is 
necessary,  or  as  little  as  is  obvious.  A  clump  of  adherent  intestines 
will  often  cover  and  protect  a  peiforation,  and  the  ubir|uitons  lymph 
will  many  times  close  such  an  opening  with  more  speed  and  security 
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than  are  provided  by  any  system  of  suturing.*  ....  The  main  purpose 
of  the  operation  is  to  allow  a  noxious  exudation   to  escape,  and,  if 

possible,  to  free  the  peritona3um  of  the  cause  of  its  trouble K 

the  operator  can  rid  the  serous  cavity  of  the  effects  of  the  perforation,  he 
may  very  often  leave  the  breach  itself  to  be  dealt  with  by  natural  means." 

Sir  F.  Treves  goes  on  to  say  that  irrigation  is  certainly  not  suited 
to  this  class  of  case — peritonitis  partially  localised  by  adhesion — gauze 
sponges  forming  here  the  best  means  of  cleansing  the  peritonaBum, 
Drainage  is  seldom  required,  and  when  employed  is  best  provided  for 
by  strips  of  iodoform  gauze  passed  among  the  coils  to  the  necessary 
depth.  The  same  authority  recommends,  in  this  form  of  perforation,  a 
liberal  dusting  of  the  serous  membrane  with  iodoform,  save  in  the  case 
of  children. 

My  own  opinion  with  regard  to  these  cases  of  septic  peritonitis 
partially  localised  by  adhesion  is,  that  the  chief  point  is.  drainage, 
especially  where  the  fluid  is  purulent  and  foetid.  Drainage  must  here 
be  secured  at  all  hazards,  both  by  gauze  drains  and  tubes  from  in  fix)nt, 
and  by  incisions  behind.     Repeated  operations  may  be  required. 

It  is  in  cases  of  diffuse  septic  peritonitis  that  the  question  of  the  best 
means  of  cleansing  the  peritona3al  sac  \vill  especially  arise.  There  is 
still  considerable  difference  of  opinion  on  this  point,  some  surgeons 
strongly  recommending  and  always  practising  irrigation,  whereas  others 
condemn  it  and  rely  entirely  on  sponging;  others,  again,  make  use 
of  neither  (rirfe  infra).  Even  laying  individual  opinion  on  one  side, 
it  is  no  easier  to  judge  from  results,  since  successful  cases  treated  by 
either  method  are  necessarily  few  and  far  between.  Moreover,  in  study- 
ing recorded  cases  it  becomes  quite  evident  that  the  condition  described 
by  different  surgeons  under  the  heading  of  general  septic  peritonitis  is 
not  always  really  the  same. 

Again,  it  should  be  borne  in  mind  that  the  result  in  any  given  case 
depends  largely  upon  two  important  factors,  namely,  the  virulence  of 
the  infection  and  the  resisting  power  of  the  individual,  neither  of  which 
can  be  in  any  way  gauged  by  the  appearances  on  abdominal  section;  so 
that,  on  the  one  hand,  in  a  case  of  infection  with  a  virulence  of  low 
type  in  a  patient  of  high  resisting  power,  either  irrigation  or  sponging 
may,  although  incomplete,  be  suflBcient  to  turn  the  balance  in  the 
patient's  favour ;  on  the  other  hand,  a  very  virulent  infection  in  a 
patient  whose  resisting  power  is  small  will  be  certainly  fatal,  and  this 
result  will  not  be  affected  in  the  least  by  either  irrigation  or  sponging. 
Finally,  it  must  be  borne  in  mind  that,  whichever  method  is  adopted, 
and  however  completely  it  is  apparently  carried  out,  anything  like  a 
bacteriologically  complete  cleansing  of  the  infected  surface  is  quite  out 
of  the  question. 

Where  the  fluid  is  non-infective,  e,g,,  blood,  hydatid,  bile,  &c.,  where 
it  is  recent  or  not  widespread,  and  where  the  operation-area  can  be 
safely  circumscribed,  cleansing  of  the  peritonseal  sac  can  be  best  and 
most  safely  accomplished  by  the  use  of  gauze  sponges,  either  used  dry 
or  wrung  out  of  boiled  water  or  salt  solution. 

•  Sir  F.  Treves  refers  to  Kaiser's  statistics  (^DeuUch,  Arch.  /.  klin,  Med^^  1876).  Here 
thirty  cases  of  operation  for  perforative  peritonitis  were  collected  with  eleven 
recoveries.    In  five  of  these  the  eicact  site  of  the  perforation  was  not  ascertained. 
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Where,  however,  the  fluid  18  septic  and  widely  s]iread,  irrigation  with 

^  F,  is  probably 
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at  a  tempera 
|»referable*  In  Sir  1\  Tivves's  words  this  should  be  '" introduced  at  low 
jjnesjure,  but  in  a  wide  stream.  The  irrigating  tiil>e  is  of  soft  rubber, 
and  may  have  a  diameter  of  three-quarters  of  an  inch.  Tlie  tube  itself 
iH  introduced  into  the  belly  cavity.  The  flow  through  it  can  l>e  regulated 
by  a  clip.  Any  form  of  ri^^id  nozzle  is  to  be  most  strongly  condemned. 
The  solution  should  how  ireutly  into  the  abdomen.  The  peritonieal  cavity 
iisto  be  tloodedj  and  nut  to  be  scoured  out  with  a  violent  ^stream  of  \s'ater 
which  hisses  and  rushes  from  a  vulcanite  nozzle  like  a  miuiatura  iire- 
hme.  When  the  belly  cavity  is  quite  full  of  duid,  the  surgeon's  hand, 
which  u  already  in  position,  is  moved  to  antl  fro  amongst  the  intestines 
^vith  ^eat  gentleness.  By  a  movement  of  the  hand,  and  pressure  here 
and  there,  the  fluid  overhows  from  the  wound*  and  is  replactxl  by  the 
sf^atly  stream.  As  tlie  water  which  escapes  becomes  clear,  the  upjier 
^-tid  of  the  table  is  raised  so  that  the  shouldei-s  are  much  elevated,  and 
then  little  has  to  be  done  but  to  wash  out  the  most  dependent  parts, 
incluriiiig  especially  the  pelvis.*  Finally,  what  tiuid  i-emains  in  the 
J>elvis  is  i-emoved  with  sponges,  and  a  sponge  on  a  holder  is  retained  in 
the  bottom  of  the  pelvis  during  the  introduction  of  the  stitches,  and 
<mlv  withdrawn  at  the  last  moment." f  It  Is  important  that  the  tem- 
perature be  constant,  the  ahdoineii  not  over-distended,  and  that  the 
stream  be  not  directed  against  the  diaphragm.  If  these  precautions  be 
neglected  alarming  dyspntca  may  take  place  (Eeichel).  Polaillon  has 
"loticed  three  cases  of  cessation  of  respiration  in  the  Iiuman  subject 
^mujf  irrigation  (Treves),  The  most  suitable  fluids  are  the  saline 
intusioii  already  advised,  or  boiled  water,  or  dilute  solutions  of  Ijoric  or 
.mlicvlic  acid,  or  of  ioiline  about  .Ij. — Oiij.  In  order  to  render  the 
tlnshing  more  ethcient  souie  surgeons  allow  the  intestines  to  escape  into 
hot  moist  towels.  Mr.  M*Cosh  (Ann.  of  kSurg.,  vol  i.  1897,  p.  686), 
with  an  experience  of  forty-three  eases,  makes  a  practice  of  this,  except 
*herethe  distension  is  enormous  and  the  heart's  action  very  weak.  He 
lya:  ''Where  possible,  however,  even  at  a  great  risk,  the  intestines 
^^  rt*moved,  and  if  well  protected  by  hot  to^^■els,  1  have  not  found  that 
tbi9  evisceration  inci-eases  to  any  extent  the  shock  of  the  operation." 
1^'^  Finney,  again,  who  imports  a  brilliant  group  of  five  successive  cases, 
all  of  which  were  cured  (Johm^  lloplhis  Hasp.  B^dL,  July  1897),  con- 
«Mit'mi^  the  nsnal  means  adojited  inadequate,  goes  even  further  than 
tills,  and,  before  returning  the  intestines,  thoroughly  cleanses  each  hjop 
J^*h  gauze  wrung  out  i>f  hot  salt  solution,  uwing  '*  considerable  force/' 
U  may  be  mentioned  that  Dr.  Finney  considers  thorough  wiping  with 
sponges  more  nseful  than  Bushing. 

Drainage.— Where  the  fluid  was  septic  this  should  be  employed, 
fiftitas  to  jiite.  As,  at  a  necropsy,  fluid  is  always  found  iu  the  pelvis, 
Aiitl  sometimes    only  there,  a   glass    draiuage-tnbe   should   always   be 


^ttixti  firsi  to  lasT  the  whole  puritoiis^al  sac  and  it«  contents  mia8t  be  gone  orer  tks 
WodicnUy  as  possible.     For  eus  11  ring  this  the  excellent  directions  of  Dr.  Maclarco. 
^^'liftle  (p.  207},  should  be  remembered. 

T  There  are  eonic  who  hold  that  irrigation  fluid  may  safely  be  left  behind,  as  the 
P^toiiiETini  has  weD-knowu  powers  of  absi>r|ition.  Sucli  too  often  forget  that  here  we 
^^<i»*liiig  with  a  damaged  «ac,  not  the  healthy  one  of  ex[jerimentcr». 
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placed  ill  tbe  pelvis,*  so  that  fluid  can  \ye  sucked  out.  Other  gla 
tubes,  or  india-rubl>er  oinr-s  of  approj)riate  size  and  properly  fenestrated, 
eliuuld  be  placed  in  thosre  areas  which  have  been  most  disturbed  (Treves), 
or  where  eepecially  septic  collections  were  found,  or  where  bleeding  may 
be  going  on.  These  must  be  brought  out  in  front,  or,  by  counter^ 
puncture,  laterally  or  behind,  Provieional  sutures  must  always  be 
inserted.  The  tubei:,  may  usually  be  removed  in  forty -eight  houi"s.  If 
the  discliarge  that  is  sucked  out  of  any  of  them  be  fouL  it  is  best  to 
trust  to  frequent  withdrawing  of  the  fluid.  Irrigation  by  the  tube  may 
produce  fatal  collapse,  and  it  ik  difficult  to  make  certain  of  the  return  of 
the  fluid  sent  in. 

Gauze  drains  are  made  of  strips  of  iodoform  gauze  about  one  inch  and 
a  half  wide  and  ct>ntainiug  five  or  six  lajers.f  They  ai-e  largely  used  by 
Continental  surgeons. J  The  (dijection  to  this  form  of  drainage  is  the 
risk  of  poisonings  the  ditheidty  and  pain  in  renit»ving  them,  and  the 
greatly  increased  risk  of  hernia.  As  it  is  certain,  however,  that  the 
necropsies  in  septic  peritonitis  show,  most  constantly,  inatlequate  drain* 
age,  1  am  of  opinion  that  the  above  means  of  dminage  should  be  much 
more  extensively  emjtloyed,  until  replaced  by  treatment  more  satisfac- 
tory. The  great  iiuportauce  of  drainage  in  these  cases  is  emphasised 
by  the  fact  that  of  ten  cases  i(f  generalised  septic  peritonitis  treated  by 
Th\  Van  Arsdale  liy  drainage  only,  recovery  took  place  in  eight  {A717U  of 
iS'i/n/.,  vol.  ii,  1897,  p.  238).  Neither  flushing  nor  sponging  was  employed 
here,  but  simply  the  making  of  two  incisions  and  introducing  **  large 
ruM>er  drainage-tubes  in  ditfei^*nt  directions  through  the  openings,  and 
packing  with  iodofrn-ni  gauze/* 

Where  the  iieritomeal  surface  has  been  unavoidably  damaged,  as  in 
the  separation  of  adhesions,  the  treatment  must  vary  acco idling  to  the 
sev^erit}^  of  the  lesion.  In  slight  cases  io^loform  may  be  rubbed  in,  in 
severer  ones  an  omental  graft  empio}  ed,  or  tamponnadiug  with  iodoform 
gauy,e.  The  latter  is  the  most  generally  applicable,  and  that  with  the 
least  delay. 

After-treatment. — Two  points  only  will  be  referred  to  here.  They 
are  the  most  important.  ()ne.  tlie  uee<l  of  persevering  persistence  in 
combating  shock  j  the  other,  the  value  of  aperients.  If  tympanites 
and  distension  supervene  or  continue,  the  paralysed,  thinned  intestinal 
walls  probably  allow  of  the  passage  through  of  bacteria  or  tlieir  products, 
which  are  taken  up  from  the  peritona:ml  sac,  thus  giving  rise  to  a  toxic 
state.      The  passage  of  the  long  tube,  the  introduction  of  enemata  con- 


♦  Sir  F.  Trevcfl  writes  as  follows  on  this  point :  *' There  Beems  little  to  commend  the 
cmplo^rmeiit  of  a  glass  tube  passed  into  tlit;  fundus  of  Douglas''^  pooch.  1  buve  ceased 
to  use  this  appliance."  This  advicu,  I  think,  1  hough  it  is  not  so  stated,  sbon Id  refer 
only  to  cases  where  tlie  peritonscal  sac  has  bt^en  thoroughly  drietl,  or  where  the  degree 
of  bepsis  was  but  Blight. 

f  Jalaguier  (Bull,  de  Mim,  dt  In  S(h*,  de  Cftir.,  1891^  p.  800)  is  quoted  by  Sir  F.  Treves 
an  having  passeil  these  strands  In  all  tlirections  amongst  the  iulestiual  coils  from  the 
diaphragm  to  the  pelvic  with  a  gooil  result, 

J  The  Mickulica  drain  or  tampon  is  used  to  check  dangerous  abdominal  hscmorrhage, 
to  cloBC  extensive  breaches  in  tlie  pcritoineum,  or  to  shut  off  etructnres  which  are 
Rcptic.  It  is  a  sheet  of  iodoform  gauze  placed  in  fitu  as  an  open  ljag»  and  staffeti  with 
Ptripii  of  the  same  material.  These  art?  removed  pieee  by  piece  after  the  first  forty- 
eight  hours ;  a  few  days  laler^  when  empty ^  the  bag  itself  is  removed. 
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tiijuing  fil.  ridiii  ^ij.,  oL  terehinfh.  gss.,  or  mag.  sulph*  "jij. ;  oi%  if  the 
patient  cau  swallow,  the  admiiiist ration  of  caluoiel  gr.  ij.  every  two 
httarsniay  be  veiy  usefuL  Dr.  M't^:»sli  (ior.  mi^fOf  cif.)  lulvocates  injec- 
tions  of  magnesiiini  sulphate  into  the  intestine  at  the  close  of  the  opera- 
tion, He  makes  the  injection  into  the  small  intestine  as  liigh  up  as 
poessible,  and  uses  a  saturated  solution  containing  between  one  and  tw(» 
OHiJC**s  of  magnesium  i^uiphate,  the  needle  puncture  being  cloist^d  with  a 
Lembei-t's  suture.  Where  the  bowel  has  been  emptied  by  ineiKion  the 
above  mav  not  be  required.  Finally,  by  tlie  linn  application  of  towel- 
pacls  the  onset  of  tympanites  may  sometimes  be  prevented, 

B.  In  Tubercular  Peritonitis. 

Alrhongh  the  question  of  the  advantage  of  operation  in  tliie  disease 
has  t»eeii  much  debated,  then:'  can  now  be  little  doubt  that,  in  suitable 
cases,  great  benefit  has  often  resulted  from  operation.  It  is  still  very 
difficalr  to  determine  the  actual  percentage  of  perumjient  cures,  *jwing 
tfs  the  small  number  of  eases?  that  liave  been  efficiently  followed  up* 
Dr.  H.  P.  Hawkins  (St,  Thomas's  IIoAp.  Eep.,  1892),  from  an  examina- 
tion of  100  cases  treated  consecutively  at  8t.  Tlioma-s's  Hospital,  came 
to  ihf  conclusion  that  there  is  but  little  rlitference  in  the  mortality 
whrtlmr  operation  is  resorted  to  or  not,  Such  slight  difference  as  does 
occur  is  in  favour  of  ojienvtion.  The  following  figures,  f[uot€Hl  liy  Mr. 
Watson  Cheyue  [Lnncet,  vol.  ii.  1899,  p.  1725),  are  distinctly  more 
ferourable.  In  1895,  Roersch  published  358  cases  with  the  following 
Itfi,  The  deaths  immediately  due  to  the  operation  numbered  32, 
hsat  a  later  period  (within  eighteen  months)  and  due  to  extension 
of  the  disease,  general  tuberculosis,  Ac,  numbered  51,  In  the  rest  of 
the  Cftgee  improvement  ff allowed,  and  many  were  apparently  cured.  For 
instance,  in  53  cases  two  years  and  upwards  had  elapned  since  the  opera- 
tion, and  the  patients  were  apparently  quite  cured.  According  to  these 
fagure:*,  improvement  or  cure  therefore  result. s  in  75  percent,  of  the  cjisee 
operated  on.  As  pointed  out  by  Mr,  Watson  Cheyne,  this  percentage  is 
too  hi^d),  since  many  cases  relapse  even  after  prolonged  periods  of  appa- 
r^Xit  Hire,  and,  moreover,  the  successful  cases  are  more  likely  to  be 
pubiifihed  than  the  faihn-es, 

Mr,  Watson  Cheyne,  as  a  I'esnlt  of  his  own  valuable  experience,  con- 
fitd^fm  that  improvement  takes  place  in  about  50  per  cent,  of  the  cases, 
and  he  states,  moreover,  tliat  in  many  the  rapid  improvement  after  opera- 
tion was  most  remarkable.  He  says  :  **  I  must  confess  that  I  have  Ijeen 
&arprise<I  at  the  Recovery  of  some  of  these  cases.  On  opening  the 
abdomen  t^ne  finds  tubercles  everywhere,  the  intestines  protrude  from 

'  T^'oiuid  and  are  seen  to  be  red,  inflamed,  and  covered  with  tubercles, 

I*?  of  them  sometimes  of  considerable  size,  the  abdominal  cavity  feels 
*>babag  of  rice;  and  yet  in  theee  cases  recover}'  may  follow.  In  two 
^^^  ill  which  I  made  a  very  bad  prognosis  after  tJie  operation,  on 
•'^ouat  of  the  size  and  the  number  of  the  tubercles  scattered  ail  over 
*he  uitestines  and  abdominal  canty,  recovery  took  place  rapidlv,  and 
W^^ntly  completely/' 

rrnTO  the  point  of  view  of  surgical  interference  in  this  disease, 
|h^  following  classification  of  the  principal  t^-pes  of  the  afFectioti  is 
^roportant, 

^-  77«»  Amiie. — Here  the  inflamed  peritonaeal  sac  and  its  contents 
^^Jtudded,  as  far  as  can  be  seen,  with  hosts  of  grey  ^'sago  grain*' 
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granulations,  tending  to  become  confluent.  Caseation  is  absent,  or  only 
present  in  a  very  early  stage.  The  fluid  is  rarely  sero-purulent.  Adhe- 
sions are  absent  or  insignificant.  The  fluid  here  may  be  localified  and 
encysted.  The  ascitic  form  may  come  on  very  insidiously,  and  is  not 
uncommonly  the  subject  of  a  mistake  in  diagnosis.  B.  Ths  Caseaiiwi 
ami  Purulent, — Here  caseation  is  always  present ;  the  amount  of  pus 
varies.  Usually  this  is  abundant,  and  is  too  often  encysted,  imperfectly, 
in  many  collections.  More  rarely  the  caseation  is  dry,  unattended  with 
efi'usion,  the  intestines  being  matted  together  by  adhesions  which  are 
themselves  infiltrated  and  caseating.  If  the  adhesions  are  separated, 
hosts  of  small  loculi  present  themselves,  with  scanty  fluid,  usually 
purulent.  The  caseating  is  the  variety  which  we  see  so  typically  in 
wasted  children  with  hectic,  vomiting,  and  diarrhoea.  C.  The  Fihrom. — 
This  is  the  rarest,  but  a  favourable  variety.  The  bacilli  are  probably 
few.  Caseation  is  absent,  and  any  fluid  present  serous  and  scanty.  In 
this  form  and  the  second,  if  such  parts  as  the  omentum  and  mesentery 
are  densely  infiltrated,  a  new  growth  may  be  closely  simulated. 

The  amount  of  improvement  after  operation  that  may  be  expected  in 
any  case  of  tuberculous  peritonitis  depends  chiefly  upon  two  considera- 
tions— (i)  the  stage  which  the  disease  has  reached,  and  (2)  the  type  of 
disease  that  is  present. 

( 1 )  The  Stage  of  the  Disease. — It  is  most  imi)ortant  that  the  operation 
should  be  undertaken  before  the  vitality  of  the  patient  has  been  much 
diminished  by  general  failure  of  nutrition,  hectic,  or  tuberculous  disease 
of  other  parts,  &c.,  in  order  that  the  efiect  of  the  operation  itself  may  be 
quickly  recovered  from.  For  in  the  advanced  stages  of  the  disease  the 
shock  alone  of  the  operation  may  be  sufficient  to  bring  about  a  &tal 
result,  or  in  any  case  to  hasten  the  end.  Mr.  Watson  Cheyne's  advice 
(loc,  sxqrra  cit,)  on  this  point  may  be  quoted :  "  I  should  say  that  in 
practically  all  cases  where  improvement  does  not  follow  under  medicinal 
treatment  after  a  reasonable  time,  say  in  from  four  to  six  weeks  in  acute 
cases  to  from  four  to  six  months  in  chronic  cases,  the  abdomen  should 
be  opened  whether  there  be  ascitic  fluid  or  not.  The  operation  may 
do  good  in  cases  where  it  is  least  expected  to  do  so,  and  it  is  but 
seldom  that  it  can  do  any  real  harm.  Do  not  in  any  case  allow  the 
patient  to  go  downhill  too  much,  otherwise  one  cannot  expect  good 
results  to  follow,  and  it  is  fair  neither  to  the  patient  nor  to  the  surgeon." 

(2)  2ViS  Tijpe  of  Disease, — The  most  favourable  cases  are  those  be- 
longing to  Class  A,  where  there  is  free  fluid  and  the  adhesions  are  few. 
C'lass  C  is  also  favourable  for  operation,  but  Class  B  is  distinctly  un- 
favourable. Here  the  operation  may  do  much  harm,  for  adhesions  are 
numerous  and  the  wall  of  the  bowel  often  much  thinned.  The  result  of 
manipulation  is  frequently  the  production  of  one  or  moi-e  faecal  fistule, 
with  perhaps  the  setting  up  of  acute  suppuration.  Improvement  has, 
however,  resulted  even  in  some  of  these  cases,  for  Mr.  Watson  Cheyne 
points  out  that  there  is  no  class  of  cases  in  which  some  improvement 
has  not  taken  place,  so  that  it  is  very  difficult  to  absolutely  exclude 
any  case  from  operation. 

Operation. — In  the  majority  of  cases  this  consists  simply  in  opening 
the  abdominal  cavity  by  means  of  a  median  incision  and  letting  out  the 
fluid.  The  escape  of  the  fluid  may  be  facilitated  by  turning  the  patient 
on  to  his  side,  and  also  to  some  extent  by  sponging.    Where  the  fluid  is 
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loeulated  by  means  of  adhesions,  the  separate  loculi  may  be  made  to 
conjinunicate  by  gently  breaking  throogh  such  of  the  adhesions  as  may 
be  necessan^  for  this  purpose.  No  extensive  disturbance  of  the  adhesions 
beyond  this  is  either  npcessaiy  or  advisable.  There  is  nothing  to  be 
painted  by  either  washing  out  the  abdomijial  cavity  or  by  drainage,  so 
tliaias  soon  as  all  the  fluid  has  escaped  the  abdominal  wound  shaukl  be 
closed  and  the  dressings  applied.  In  carr>dng  out  this  operation,  in 
some  cases  an  obvnous  primary  seat,  such  as  a  tuberculous  Fallopian  tube 
or  oecum  or  appendix,  may  be  discovered.  This  may  be  removed  should 
ih^  ccnulition  of  the  patient  be  such  as  to  admit  of  the  necessary  pro* 
longation  of  the  operation,  and  if  the  adhesions  are  not  so  numerous  as 
lb  Ptm\ev  the  procedure  veiy  difficult.  In  many  cases,  however,  in 
which  such  a  primary  focus  is  found,  it  will  be  tirmly  fixed  to  other 
iiDportant  structures  or  embedded  in  a  mass  of  adheBions  ;  in  such 
cases  the  wiser  course  will  generally  lie  in  making  no  attempt  at  a 
radical  operation,  but  in  resting  content  with  letting  out  the  ascitic 
fluid  as  described  above. 

If  oa  opening  the  abdomi'u  tlie  case  is  found  to  belong  to  Class  B, 
great  care  and  gentleness  must  be  used  in  opening  up  and  dealing  with 
slscegg  cavities,  for  the  walls  of  the  intestines  are  frequeutly  thinned  and 
softened  by  the  disease,  so  that  any  undue  roughness  in  handling  is 
eitjvmely  liable  to  result  in  nii)ture  of  the  boweh  either  at  the  time  or 
hwf,  causing  fa3cal  abstess  or  listula.  No  attempt  ehould  l>e  made  in 
stich  cases  at  eradicating  the  disease,  but  abscess  cavities  ma}'  be  treated 
as  tuberculous  collections  elsewhere  are  treated,  by  evacuating  the 
contents,  gently  swabbing  out  the  cavity  with  pledgets  of  6terili8e<l 
,  introducing  sterile  iodoform  emulsion,  and  then  closing  the 
ity.  If  the  pus  is,  however,  found  to  be  foeculent  owing  to  infection 
iToin  the  bowel,  the  abscess  must  be  either  drained  wijh  a  tube  or  stuffed 
lightly  with  tam])ons  of  iodoform  gauze. 


ENTEROSTOMY,  — FORMATION    OF    AN    ABTIFICIAL   ANUS 
IN    THE    SMALL    AND    LARGE    INTESTINE, 


This  subject  has,  in  part,  been  already  considered  under  Colotomy ;  I 
nowalbde  to  it  again  to  aid  my  readei-s  when  they  have  to  face  the 
Wlowlnjr  indications: 

A  Chiefly  referring  to  the  Small  Intestine  and  Acute 

Intestinal  Obstruction,  —  Either  a  rem]K»rary  or  a  permanent 
opening  01  ay  be  made.  Temporary  drainage  is  called  for  (i)  when  tlie 
sur^eou  rlecides,  owing  to  the  patient's  condition,  not  to  peiforni  an 
ordinwy  abdominal  section,  but  to  relieve  the  distension  as  a  teniporar}^ 
'M^aaure  by  opening  the  bowel  above  the  obstruction;  (2)  in  those 
p*^5  (already  referred  to,  p,  178)  in  which  distension  of  the  small 
JOteBtine  is  considerable,  an<l  in  which  the  obstruction  liaa  been  success- 
•Wtr  relieved, 

A  permanent  opening  will  be  nece!?sarv  wlien  tlie  surgeon  cannot 
^<rt«ctthe  sit-e  of  obstruction,  or  where  he  lindj>  it,  but  cannot  removr 
{^'  Under  theae  circumstances  he  may  be  driven  to  open  the  small 
^fitestine.     The  opening  must  be  as  near  the  ceecum  as  j>ossible,  in 
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order  to  avoid  the  danger  of  death  from  inanition  which  would  be  caused 
by  an  opening  high  up  in  the  small  intestine. 

Such  operations  are  only  palliative,  and  are  only  to  be  made  use  of 
when  the  adoption  of  other  and  more  desirable  courses  is  impossible,  or 
when  the  surgeon  feels  sure  he  can  open  the  small  intestine  low  down. 
It  has  been  urged  by  those  who  have  recommended  such  operations— 
e.(f.,  X^laton,  1840 — that  some  obstructions  relieve  themselves  if  a  tem- 
poran-  outlet  has  emptied  the  accumulation  above.  This  may  be  true  of  a 
verj'  small  number  of  cases — ejj.,  volvuli  which  have  not  gone  too  fiir,  and 
loops  which  are  incarcerated  rather  than  strangulated.  Another  point 
urged  in  favour  of  this  operation  is  that  it  involves  much  less  shock  and 
disturbance  of  the  alxlominal  contents.     This  last  is  true.     But,  from 

Fig.  50. 


B 


To  sliow  Greig  Smith's  method  of  performiug  temporary  enterostomy. 
B,  Bowel.    M,  Mesentery.     T,  Rubber  tube.     P,  Peritonseum.     i,  Stimpping,  flxing 
dressing.     2,  Pin  liolding  bowel  and  tubing  in  position,     x — x,  Enlarged  view  of 
plan  of  fixing  bowel  and  tube  by  pin  and  suture.     (Greig  Smith.) 

what  I  have  seen,  this  operation  usually  fails,  by  leaving  irrecoverable 
mischief  behind  in  the  very  cases  to  which  it  is  best  suited — viz.,  acute 
ol)struction  where  the  lesion  cannot  be  found,  or  where  it  cannot  be 
dealt  with,  or  is  l^eyond  recovery.  Even  if  it  succeed  it  is  at  the  cost 
of  great  and  lasting  inconvenience.  Owing  to  the  liquid  state  of  the 
contents,  control  is  very  slight,  and  the  raw  and  eczematous  con- 
dition of  the  tissues  adjacent  to  tlie  opening  is  productive  of  great 
discomfort. 

Temporary  Drainage  of  the  Small  Intestine  (Figs.  50  and  51).— 
Tlie  following  method,  in  which  rubber  tubing  is  used  to  carry  off  the 
contents  of  the  bowel,  was  described  by  the  late  Mr.  Greig  Smith  (Abdom, 
tSun/.,  p.  687),  and  will  be  found  to  be  easy,  rapid,  and  satisfactory.    It 
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<||dauribed  as  follows: — **  Betueen  the  second  and  third  finders  of  the 

Hdstaiit's  left  hand  and  the  same  lingers  of  his  ri;^ht  hand,  held  back 

to  hack,  a  V-shaped  piece  of  the  intestinal  lx)rder  is  compressed  and 

excluded.     On  the  &*ee  border  of  tliis  fold  the  incision  is  made  large 

eaotigh  to  admit  the  tnbing.     If  the  bowel   in  properly  held   no  gas 

or  fluid  escapes.     With  fine  peritona;al  catch-forceps  the  mucous  meni- 

hnuie  on  each  side  of  the  small  incision  is  grasped  and  pulled  out  a 

litrJe  way,  and   the    tubing,  sti*etched   over  a   blunt  probe,   is  pushed 

rbrough  the  opening.     The  tubing  is  at  once  fixed  to  the  margin  of 

the  incision  by  a  safety-pin  or  two,  or  in  tlie  manner  shown  in  the 

diagram  (vul^  Fig.  50).     If  it  fits  accurately  there  will  be  no  escape 

(cjf  intestinal  contents  by  its  side.     Tlie  lingers  of  the  assistiint  are  now 

ermovetl,  and  the  gases  and  fluids  permitted  to  escaj>e»    When  the  bowel 

Fto.  51. 
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Fircal  fistula.  The  parieUl  aud  ititcatitml  peritoDHPum  Ij&vb  been 
united  by  a  conttriaauB  suture  (Koelter).  This  figure  «b  on  Id  be 
contrasted  with  Fig.  52,  which  shows  au  artist  ial  anus.  Here 
there  ifi  no  prolapBi29  and  no  spur,  this  opeuiug  being  iu bended 
for  temporary  purposes; 

Has  collapsed  the  loop  is  cleansed  and  returned  into  the  abdomen,  leav- 
ing oQtdde  about  an  inch  of  bowel  containing  the  tubing.  The  tnbing 
should  at  its  inner  extremity  clear  the  parietes,  but  need  go  no  further 
inside.  The  parietal  sutures  aheady  placed  are  now  tied,  all  save  one, 
which  is  to  ))e  tied  in  a  feu*  davs  when  the  extended  loop  is  returned/' 

Instead  of  the  above  the  fnllowing  method  may  be  used.  The  abtlo- 
'lunal  incision  is  closed  with  the  exception  of  an  inch  and  a  half  at 
the  lower  part.  Here  the  parietal  peritonaeum  is  first  united  to  the  skin 
^^  a  few  points  of  suture.  The  loop  of  intestine  which  it  is  intended  to 
»i*ain  is  then  carefully  attached  to  the  parietal  peritonmiun  by  a  con» 
^iTiuous  silk  suture,  picking  u]>  the  serous  and  muscular  coats  of  the 
"^*>^'el  on  the  one  hand,  and  the  parietal  i>eritona?um  cui  the  other, 
^  shown  in  Fig.  51.  The  i^utured  edges  are  then  sealed  with  collodion. 
*^li«  bowel  is  now  punctured  by  a  trocar  and  cannula  which  hav«  been 
P*^S8ed  througli  a  piece  of  thin  india-rabber  sheeting,  the  contents  of  the 
"^^^'el  being  allowed  either  to  pass  into  the  dressings  or  bt-ing  Ind  away 
*^  a  8uitahh»  vessel  by  means  of  a  tub*-  attached  to  the  cannula. 

Formation  of  a  Permanent  Artificial  Anus   in  the  Middle    Line 
^^\  52). — ^The  contents  of  the  peritonaeal  sac  having  been  shut  off  by 
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gauze  tampons  and  sponges,  the  surgeon  makes  an  arfcificial  anus  in  one 
of  the  following  ways : — A  loop  of  intestine,  as  near  the  obstruction  a8 
possible,  being  chosen  by  its  distension,  congestion,  &c.,  it  is  brought 
outside,  and  as  much  of  the  median  incision  as  is  feasible  is  safely  closed 
with  sutures.  Those  sutures  which  have  to  be  placed  nearest  the 
intestine  should  not  be  tied,  but  kept  clamped  with  Spencer  Wells's 
forceps,  so  that  the  surgeon  may  easily  draw  out  or  replace  some  of  the 
intestine  as  he  requires.  The  intestine  is  now  fixed  either  b}'-  some 
form  of  rod  and  sutures,  or  by  sutures  alone.  In  either  case,  if  there  be 
time,  the  parietal  j)eriton8eum  may  be  sutured  here  and  there,  by  points 


Fio. 


Formation  of  an  artificial  anus. 
B,  Bowel  on  proximal  side  of  spur.    B',  Bowel  below  spur.     T,  Bobber  tubing. 
Sp,  Spur :  at  the  top  the  black  circular  spot  represents  a  section  of  the  supporting 
rod.   I,  Strapping.   2,  Gutta-percha  tissue.  3,  Absorbent  dressing.   (Greig  Smith.) 

of  fine  silk  passed  with  round  needles,  to  the  peritona&al  coat  of  the 
intestine  so  as  to  shut  off  the  general  peritonaeal  sac,  great  care  being 
taken  not  to  perforate  the  lumen  of  the  bowel.  Then  a  piece  of  suitable 
bougie,  glass  rod,  &c.,  which  has  been  boiled,  is  passed  through  the 
mesentery,  avoiding  any  vessels,  so  as  to  keep  the  loop  well  out  of  the 
abdomen.  If  too  much  bowel  has  been  withdrawn  some  is  now  returned, 
the  parietal  wound  closely  sutured  up  to  the  projecting  gut,  and  a  few 
sutures  placed  between  the  intestine  and  the  margin  of  the  w^ound. 
These  must  not  enter  the  lumen  of  the  bowel.  Finally,  there  must  be 
no  twisting  of  the  gut  as  it  is  brought  out.  If  the  rod  is.  used,  care 
must  be  taken  that  too  much  of  the  gut  is  not  prolapsed,  a  point  rather 
diflScult  to  secure  by  this  method.  The  smaller  the  prolapsus  consistent 
with  safety — i.e.,  non-contamination  of  the  peritonaeal  sac — ^the  less  the 
irritation  and  bleeding  from  friction  of  the  clothes,  &c.,  in  the  future. 


ENTEROSTOMY. 


^S 


ami  the  gnialler  the  opening  to  be  closed  by  any  subsequent  operation  it' 
this  prove  feasible.  If  sutures  alone  are  used,  most  of  the  above  steps 
are  the  same,  but  extra  care  must  be  taken  in  closing  the  parietal  wound, 
soastc)  support  tilt?  intestine  wliich  is  hi  form  the  artiticial  anus,  and 
additional  sutui-es  must  be  passed  between  the  edges  of  the  wuund  in 
Th»!  prietes  and  the  boweL  If  this  be  distended  much  caution  will  be 
m^uired  lest  tlie  lumen  is  opened  and  the  wound  infected.  The  eraploy- 
nientof  the  continuous  suture  is  shown  in  Fig.  53. 

Opening  the  Bowel, — If  it  be  possibb.^  a  few  hours  should  be  allowed 
to  elapse.*  But  if  immediate  relief  is  ret|nired  one  of  the  followitig 
methods  may  be  adopted.  The  whole  of  the  wound,  save  wliere  the 
npening  is  to  be  made,  is  covered  with  iorloform.  and  the  suturt^d  edges 
nm  be  sealed  with  collodion  and  iodoform.  (l)  The  bowel  may  be 
0[)eiied  by  a  trocar  and  cannula  which  have  been  passed  through  a  piece 

Fig.  53, 


FonDnUckii  of  &n  artificial  &nan.  A  coiitinuoi]^  Butiire  has  be£ii  used 
(Kocber).  It  is  evident  that  there  will  be  a  good  spur  and  plenty  of 
prolapsus;  much  of  tliis  will  be  cut  away  lat?r  on.  This,  which 
is  luteaded  for  a  permanent  opeiiinj?,  should  be  (^0tltra&t6d  with 
Figr,  51,  which  ehows  a  1»caI  flstula  only. 

«f  tiiin  iudta-imbber  sheeting  (Cripps)  so  that  the  fluid  fasces  do  not 
flood  the  wound,  &c.  A  very  useful  precaution  is  to  insert  a  temporary 
wture  into  the  intestine,  cbjse  to  where  the  opening  is  to  be  made,  so 
that  by  pulling  on  this  the  surgeon  can  keep  the  bowel  forwards  and 
the  flow  away  from  the  wound.  (2)  If  the  trocar  and  cannula  are  not 
forthcoming,  the  patient  having  l)een  brought  to  the  edge  of  the  table 
ftDd  partly  turned  on  to  one  side,  tlie  wound  is  protected  with  the  above 
precautions,  and  the  intestine  opened  by  a  small  incision »  the  feeces  as 
tbey  escape  being  quickly  washed  away  from  the  wound  l)y  a  gentle 
»tPHam  of  boiled  water*  (3)  A  piece  of  rubber  drainage-tube  may  hi" 
inserted  into  tlie  bowel,  as  described  above  in  Greig  Smith's  operation 
for  making  a  temporary  listula  {rltle  Fig.  52),     (4)  A  fourth  method 

•  If  this  delay  is  possibk^  a  guiding-stUch  should  be  inserted  (not  entering  the 
lumen  of  the  bowel)  at  the  point  where  the  upenin^  will  be  made.  This  reuderi  easy 
*  hat  otherwise,  owing  to  the  rapid  alterations  in  the  surface  of  the  bowel  and  laiid. 
mwks^  mAj"  prove  very  difficult. 
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is  to  make  use  of  a  Paul's  tube  (Fig.  54).     I  have  already  referred  to 
the  use  of  the  larger  size  in  the  performance  of  colotomy  (p.  106). 

The  glass  tubes  are  made  in  two  sizes.  That  used  for  the  colon 
or  rectum  (Fig.  54,  i)  has  been  improved  in  shape  by  Messrs. 
Wright  &  Co.,  of  New  Bond  Street,  who  have  succeeded  in  bending 
it  at  the  proper  angle,  which  avoids  all  strain  on  the  bowel.  It 
measures  5  inches  in  length  by  I  in  diameter,  has  a  double  rim  at  the 
bowel  end  and  a  single  rim  at  the  distal  end,  and  is  bent  at  a  right 
angle.  The  tube  for  the  small  intestine  (Fig.  54,  2)  is  as  light  as  is 
consistent  with  sufficient  strength.  It  measures  2^  inches  by  ^  inch, 
and  is  bent  at  a  right  angle  at  the  distal  end.  In  either  case,  the  end 
with  the  double  rim  is  introduced  into  a  small 
Fio.  54.  incision  made  in  a  loop  of  intestine,  drawn  out 

if  possible,  and  safely  shut  off  with  aseptic  gauze 
packing.  The  end  thus  inserted  is  then  securely 
tied  in  with  a  silk  ligature  of  sufficient  stoutness. 
While  this  is  being  tied,  an  assistant  with  two 
pairs  of  dissecting-f creeps  should  keep  the  edges 
of  the  opening  in  the  bowel  well  pulled  up  over 
the  rim  of  the  tube.  FsDces  from  the  large  tube 
are  received  into  a  jaconet  bag  containing  wood- 
wool, or  other  absorbent  material,  except  the  first 
rush  in  cases  of  obstruction,  which  is  best  re- 
ceived into  a  basin.  To  the  small  one  an  india- 
rubber  tube  is  attached,  which  conveys  the  liquid  faeces  of  the  small 
intestine  into  a  bottle,  beneath  an  antiseptic  fluid  (Paul,  Liverpool 
Med'Chir,  Jmmi.,  July  1892).  Two  objections  have  been  made  to  the 
use  of  these  tubes.  One,  that  it  is  difficidt  to  insert  the  tube  without 
the  risk  of  letting  some  faeces  escape  over  the  wound.  This  is  certainly 
true  when  the  intestine  is  distended  and  the  faBces  fluid.  If,  however, 
the  loop  to  be  opened  is  emptied  into  adjacent  bowel,  and  temporarily 
clamped  if  possible,  the  introduction  of  the  tube  is  greatly  simplified ; 
otherwise,  the  operator  may  safely  trust  to  drawing  out  the  bowel 
as  much  as  possible  and  isolating  it  with  gauze.  The  other  objec- 
tion is  that  the  silk  ligature  may  cut  its  way  through  too  quickly, 
especially  if  the  bowel  is  much  congested.  Thus,  the  tube  may  be  loose 
in  two  or  three  days  ;  but  it  not  infrequently  remains  for  a  week  firmly 
adherent,  partly  because  some  of  the  circulation  becomes  re-established 
beyond  the  ligature,  and  partly  owing  to  the  copious  exudation  of 
lymph,  which  covers  the  bowel  to  the  very  end,  quite  concealing  the 
ligature  (Paul).  The  use  of  a  pui*se-string  suture  to  fix  the  tube  in  the 
bowel,  and  the  prevention  of  undue  tightness  in  tying  in  the  tube,  will 
help  to  lessen  this  trouble.  If  the  tube  becomes  loose  too  soon,  two 
or  three  Spencer  Wells's  forceps  should  be  applied  to  the  margins  of 
the  opening  in  the  bowel,  so  as  to  keep  this  fonvard  until  the  parts 
are  more  firmly  healed. 

I  have  given  (p.  278)  an  instance  in  which,  in  1895,  after  dividing  two  bands  in  a  case 
of  acute  intestinal  obstruction  admitted  on  the  fourth  day,  I  drained  the  intestines  br 
a  Paul's  tube  tied  into  the  worst  of  three  gangrenous  patches  present.  Vomiting  with 
some  tympanites  continuing,  I  had  an  ounce  of  castor  oil  given  by  the  tube.  Abundant 
flatus  was  soon  passed  per  rectum,  and  recovery  steadily  followed.  Owing  to  the 
patient's  brutish  behaviour — he  was  discovered  on  the  point  of  drinking  his  nrine. 
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he  took  solid  food  from  other  patients,  ami  fire  dftjti  after  the  operation  pulled  the 
rtbeottt  of  the  bowel — a  fffical  flatulu  followed,  which  1  closed  by  the  method  given 
11  p.  27S. 

Nelaton's  Operation.     Hight  Iliac  or  Inguinal  Enterostomy. 

Operation, — A  horizontal  iiirisioii,  about  two  iiichi^s  long,  is  made  a 
little  below  the  centre  of  a  line  drawn  frtmi  the  uinbiliciis  to  the  right 
antf*rior  iliac  spine,  or  one  lower  down  parallel  with  the  outer  part  ot* 
Pou|*art'8  ligament.  The  caicum  havinir  been  made  out  to  be  empty, 
tli^  relation  of  this  to  the  distended  coiU  which  are  present  in  the 
wound  should,  if  feasible,  Ix;  made  out,  so  that  the  small  intestine  may 
be  opened  as  low  down  as  possible.  In  making  the  opening  those 
details  already  fully  given  (p.  225)  must  ba  followed. 

B  Conditions  chiefly  aflfecting  the  large  Intestine 
and  bringing  about   Chronic   Intestinal  Obstmction.— 

Enterostomy  under  thc\se  conditions  has  been  already  referred  to  in 
tike  aoeount  of  colotrany. 

Given  a  case  in  which  the  obstruction  is  aomewhei'e  in  the  large 
intestine,  where,  though  perhaps  the  onset  has  been  given  as  acut^%  the 
stirgeon  is  clear,  from  the  age,  histoiy,  &4\,  tliat  it  is  really  a  case  ot 
ainite  on  chronic  mischief,  the  folkiwitig  course  should  be  followed. 

Ai^ incision  being  made  1m?1ow  the  umliilicus,  the  surgeon  examnies 
first  the  sigmoid  and  then  the  large  intestine  up  to  the  caecum.  The 
obetniction  having  been  found,  the  surgeon  must  deal  with  it  according 
lotlie  patient^s  condition  and  his  own  surroundiugs.  Many  will  prefer 
to  cloat*  the  median  incision  and  perform  a  bun  bar  colotomy  on  the 
nght  or  left  side,  acconling  to  the  positiou  of  the  obstruction.  Others 
will  bring,  if  possible,  the  caijcum  or  sigmoid  or  transverse  colon  into 
the  ttiedian  incision  and  establish  the  artificial  anus  there.  I  have 
stated  at  p.  9f  my  objections  to  thus  drawing  a  piece  of  rather  fixed 
Iwge  intestine  up  into  the  middle  line,  f^or  my  own  part,  having  made 
out  ilip  obstruction,  I  should  pretVr  to  deal  with  it  as  tbllows,  niention- 
iag  only  the  moi-e  usual  sites  (footnote,  p.  92).  If,  as  is  most 
fre<(uent,  it  is  in  the  sigmoid,  I  should  close  the  median  incision,  and 
bring  out  the  sigmoid  with  the  obstruction,  and  keep  the  loop  outside 
with  a  rod  and  sutures  (p.  104),  and  open  it  at  once  or  a  little  later, 
Thi«  would  give  the  opportunity  of  resecting  the  affected  loop  later  on, 
Anotier  coui'se  would  be  to  close  the  merlian  incision  and  perform  a 
l<?ft  lumbar  colotomy.  If  the  obstruction  wtiH  in  the  splenic  flexure  I 
atoiilrl  try  to  bring  the  transverse  colon  out  into  the  top  of  the  median 
incision  prolonged  upwards,  and  open  this  intestine  (p.  112),  If  the 
^i»e«fie  is  in  the  hepatic  flexure,  a  right  lumbar  colot'Omy  would  be 
indicated,  the  median  wound  being  closed.  If  lower  down,  the  caacum 
*nU9t  be  opened.  I  have  pointed  out  at  p.  1 1 1  the  chief  objection  to 
^uie  step,  viz.,  the  liquid  character  of  the  escaping  fteces. 

Operation, — Wherever  the  opening  is  made,  the  details  already  so 
"*Uy  given  at  pp.  94  and  103  will  suffice. 


UNION    OF    DIVIDED    OB    INJUHED    ITfTESTIHl    BY 
SUTURE    OB    OTHERWISE. 

By  Suture. — The  methods  devised  are  very  numerous ;  most  have 
Slickly  become  obsolete.     I  shall  only  refer  to  four  here,  as  those  with 
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which  T  am  personally  acquainted,  and  those  which  will  be  found,  on 
the  whole,  the  simplest  and  the  most  efficient.  And  first  as  to  the 
essentials  of  a  good  intestinal  suture.     The  chief  are — 

(i)  It  must  be  simple ;  one  that  can  be  rapidly  introduced,  and  one 
which  will  effectually  close  the  wound,  and  hold  it  secure  until  the 
parts  are  firmly  healed.  (2)  In  its  introduction  attention  must  be  paid 
to  the  following :  (a)  The  sutures,  when  applied  from  and  knotted  out- 
side, must  not  pass  through  the  mucous  coat,  otherwise  they  may  draw 
septic  fluids  from  within  the  bowel  to  the  peritonaeal  surface,  (b)  Each 
suture  should  pass  down  to,  and,  if  possible,  take  up  a  little  of,  the  sub- 
mucous coat,  which  is  relatively  strong  and  thick  (Fig.  57).  In  any  case, 
each  suture  must  take  a  sufficiently  firm  hold,  so  as  not  to  cut  out  when 
any  strain  is  put  upon  it,  e.g.,  by  peristalsis  or  distension,  (c)  Attention 
must  be  paid  to  the  risk  of  sloughing  along  the  edges  if  too  many 


Fig.  56. 


Fio.  55. 


Lembert*8  suture,  as  used 
by  Sir  W.*  Mac  Cormac  in 
two  saccessfal  cases  of  intra- 
peritonsDal  rupture  of  the 
bladder. 


To  the  left  the  continuous  suture  is  shown. 
The  right-hand  figure  shows  the  continaous 
one  inverted  and  buried  by  a  row  of  Halsted's 
sutures.    (Jessett.) 


sutures  be  used,  or  if  they  be  tied  ^^^th  strangling  tightness,  (d)  The 
material  used  must  be  unirritating  and  sufficiently  durable.  Fine 
Chinese-twist  silk,  thoroughly  sterilised  by  boiling  and  preservation  in 
carbolic  acid  lotion  (i  in  20),  is  the  best  material.  The  sutures  are  best 
introduced  by  the  ordinary  fine  round  sewing-needle,  the  aperture  of 
which  is  at  once  plugged  by  the  thread  which  follows,  while  its  round 
shaft  does  not  wound  small  vessels  like  the  ordinary  triangular-point^ 
needle,  which  is  not  needed  here  owing  to  the  readiness  with  which  the 
intestinal  coats  are  penetrated.  Fine  curved  needles  must  be  used  to 
introduce  the  sutures  from  within  (Fig.  132).  It  will  save  much  time 
to  have  many  needles  threaded  and  secured  on  lint  in  carbolic  acid 
lotion.  If  possible,  as  many  should  be  threaded  as  there  will  be  sutures, 
both  continuous  and  int-errupted.     These  should  be  kept  apart. 

Chief  Varieties  of  Suture. — (i)  The  Continuous  Suture  (Fig.  56,  a). 
— This  has  the  advantage  of  being  very  quickly  applied.  If  the  points  of 
entrance  and  exit  be  at  some  little  distance  from  the  margins  of  the 
wound,  the  serous  surface  will  be  distinctly  inverted,  and  well  apposed. 
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The  objections  to  it  are  mainly  three.  (^0  I*  oJif  part  of  it  hecomes 
lo«>se,  the  whok  is  liable  to  Ijecooie  iiisecuif.  (h)  It  is  difficnU  in 
tightening  it  t-o  secure  even  tension  all  alon^  the  line*  (e)  If  the  bowel 
contract,  the  whole  suture  may  become  loosened,  and  the  wound  gfipe. 
Thus  this  suture  is  not  to  be  trusted  to  by  itself,  but  when  used  in 
combination  with  Lembert's  it  is  most  valuable. 

(ii)  Ii©mbert'a  Suture  (Figs.  55  and  58), — The  value  of  this 
depends  on  the  fact  that  it  fuHilB  in  an  eminent  degree  the  condition 
fji-st  point>ed  out  by  tlie  introducer,  that  to  obtain  union  of  an  intestinal 
wound  it  is  absokitelj  needful  to  bring  and  keep  the  serous  surfaces  in 
contact.  Each  suture  should  be  inserted  not  less  tlian  one-tlnixl  of  an 
inch  from  the  cut  edge,  and  run  along  deeply  in  the  muscular  or  in  the 
sub-miicous  coat ;  it  is  then  made  to  emerge  just  wide  of  one  cut  edge, 

Fio.  57* 


PEMTONtliM 

SUB  mucosa; 

raucous 


Diagmm  to  show  g<xid  and  bad  tnetbuclii  of  msertiug  sutures* 

A.  Bftd  method.    Suture  holds  only  mn»cle,  and  is  liable  to  cut  oat. 

B.  Not  good  luetliod  ;  ttju  little  hold  of  }iubiiiueo»a,  and  too  e]o|UJi^, 

C  Proper  tnetbod ;  takes  a  ^ood  bold  of  the  toiigb  submucosa.     (Greig  Smith.) 


reinserted  just  beyond  the  opposite  t-dge,  then  at  oiice  made  to  travel 
between  the  coats  and  to  emerge  as  before. 

(iii)  The  Czerny-Ijembert  Suture.— ThiB  is  only  Lembert's  suture 
reinforced  by  a  deep  row  in  order  to  bring  t^ogether  accurately  the 
margins  of  the  mucous  membrane,  as  well  as  to  approximate  more 
perfectly  the  serous  surfaces.  The  introduction  of  the  first  or  deep  tow 
is  shown  in  Fig.  152.  It  will  be  seen  there  that  the^^e  sutures  are 
knotted  within  the  lumen  of  the  bowel,  but  it  is  better  to  make  them  in 
the  opposite  direction  and  tie  them  on  the  outside. 

(iv)  Kalsted'8  Quilt  or  Mattress  Suture  (Fig.  56,  h). — The  distin- 
guished surgeon  who  introduced  this  melhod  claims  for  it  that  f  l)  it  is 
so  safe  that  a  single  row  of  it  will  suffice;  (2}  it  constricts  the  tissues 
less  than  Lembert's  sutures  ;  (3)  it  tears  out  less  readily  if  submitted  to 
sion. 


Suttire  of  resected  iateatine,  (Greig  Smith.)  Two  ehettthed  Makics'  clamps 
are  in  position.  Tlio  mesentery  has  been  divided  cIobo  to  the  intestine  Its  cot 
edg«  i^  drawn  together  by  a,  piir»e -string  stitch :  this  leaves  free  small  flapts  of 
p«riton«um,  M-hich  can  be  grafted  on  to  the  base  of  the  line  of  union.*  Fear 
Kuttires  are  inierted  into  the  oppoHite  Bides  of  the  re»ected  gut,  and  careful  traction 
made  on  them  by  an  asnii^tant.  This  raiseti  a  well-defined  fold  along  the  edge  of 
the  gut,  which  makL^H  the  Insertiou  of  suturen  more  easy  and  re^lar, 

tmuous  suture,  LembBft's  sutures,  or  Halsted's  sutures,  hut  in  all  cases 
taking  up  only  serous  and  muscular  tissues,  and  thus  bringing  the 
serous  surfaces  into  apposition.  Which  of  these  will  be  finally  judged 
to  be  the  most  perfect  method  must  at  present  remain  uncertain* 


♦  Other  methods  of  dealing  witli  ihe  inefrcutery  are  given  at  p.  364,  Figa,  96,  97, 


J 


UNION  OF  DIVIDED  OR  INJURED  INTESTINE. 
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Di»i»lon  of  mefftntprr  a»  It" 


In  performing  tho  operation  the  following  points  require  especial 
sittention:  (i)  The  sutures  tihoukl  be  inserted  about  one-eighth  of  an 
incli  from  each  other.  (2)  Adequate  inversion  of  the  edges  and  contact 
of  the  serous  surfaces  must  be  secured,  this  being  effected  by  entering 
the  futures  at  a  suffieieut  dii?tauce  from  the  edges  (in  Fig.  58  this  h  not 
enough),  and  by  an  as^^istant  aiding  the  inversion  by  dipping  in  the 
snrfiai^a,  just  before  each  batch  of  sutures  is  tied,  with  a  probe. 
(3)  Much  confnsion  and  entanglement  will  be  saved  if  the  sutures  are 
titid  in  batches  of  four  or  six,  and  cut  short,  (4)  Each  needle  dtould 
i-am-  only  enough  silk  for  one  or  at  most  two  sutures,  otlierwise  tlxere  is 
much  coiling  and  catching  about,  pei-iiaps  on  surfaces  not  aseptic,  of  a 
long  thread.  The  mesentery  having  been  tied  off  up  to  the  level  of  the 
portions  of  bowel  to  be  united,  and  the  growth  or  gangrenous  intes- 
tine liaviug  been  cut  away,  the  process  of  suturing  is  carried  out  as 
follows:  Two  fixation  quilt  sutures  are  first  passed  through  the 
^eroua  and  muscular  coats  at  the 

nieseutmc    border    and    at    the  Fia.  S9* 

opposite  edge.  These  are  held» 
as  shown  in  the  figure  (58),  in 
cakh  forceps,  and.  lieitig  kept  taut 
%  an  assistant,  g;erve  to  ensure 
tlie  accurate  apposition  of  corre- 
sponding points,  Tht?  continuous 
suture  is  then  introduced,  taking 
"P  all^the  coats  of  the  bowel 
<ilo8e  to  the  cut  edge,  in  the  fol- 
lowing manner.  It  commences 
^^  the  mesenteric  border,  and 
'or  the  first  half  of  the  circum- 
ference of  the  bowel  is  jjassed 
ftoin  wthin,  the  mucous  surface 
^jug    punctured    first   by    each 

*tUch-    When  the  fixation  suture 

*t  the  opposite  border  is  reached, 

the    OTtler  is    reversed,   so   that 

tie   second    half  is   passed    from    without,    the   serous   surface   being 

"ow   punctured  first.     Finally,  the  tw  o  ends    of  the   suture   are   tied 

together  at  the  mesent-eric  border. 

The  second  row  of  sutures   are  now  placed,  tivking  up  serous  and 
muscular  tissues  only  and  inverting  the  first  line  of  suture.     Lastly,  the 
^xation    sntures   are*    tied,   and    any  points  of  apparent  weakness    or 
^inaufficient  inversion  reinforced  by  further  sutures. 

lowever  circular  enteronaphy  be  employed,  close  attention  must  be 

*    to   these  jwints  shown  in  Fig.    59.      The  first  is  the  triangular 

'space  which  is  foiTned  by  tlie  divergence  of  the  two  layers  of  the  mesen- 

tety  at  their  junction  with  tlie  bowel.    This  is  occupied  by  fat,  connective 

tissues,  vessels,  and  nerves.     In  the  suturing  of  resected  intestine  this 

»l^»cem,/^f  be  obhterated  by  sutures  passing  from  intestiiu*  to  mesentery 

(Figs,   Q7   ^y^^i  gpj^     Xlie  thickness  of  the  bowel  is  also  to  be    noted. 

T^^  ^usciJar  layer  is  (Fig,  59)  comparatively  thick,  and  sutures  here 
Are  e^isy  of  introduction.  In  the  ileum  tliia  coat  w^ould  be  much 
inuu^ep  and  the  whole  tube  smaller* 


fjilt,cun»4HrtlTr  tlBqe.Tfi*- 

Jiaw  of  the  trlAAirie  ftjrme^  ^ 
ifi«  ittteitlaA. 

Heroin  I'otti ,.,«.,. 

Muiculu:  coat **.*,, 

Mucutu  in«iiibraJi« ..,«... 


Section  through  jejunnm. 
(Mac  Connac) 
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The  advantages  and  disadvantages  of  circular  enterorraphy  are  given 
at  p.  253,  wheiv  this  method  of  uniting  intestine  is  compared  with  other 
means,  such  as  Murphy's  button,  Paul's  decalcified  bone  tubes.  Mayo 
Kobson's  bone  bobbins. 

Rogers'  Method  of  performing  Enterectomy  without  the  Aid 
of  any  Special  Apparatus. — At  the  present  time,  while  the  best 
means  of  perfonning  enterectomy  are  still  xuhjmUce,  and  as  it  will  cer- 
tainly have  to  be  performed,  under  widely  different  conditions,  in  veiy 
different  ways,  the  following  deserves  mention.  It  will  be  found 
described.  Brit  Med.  Joum,,  1896,  vol.  i.  p.  903.  The  method  consists 
in  turning  back  the  peritonaeal  coat  of  one  end  of  the  small  intestine, 
suturing  the  muscular  coat  thus  exposed  to  the  peritonaeal  coat  of  the 
other  end  of  the  intestine,  subsequently  turning  down  the  reflected 
portion  of  peritonaeum  over  the  first  row  of  sutures,  which  are  thus 
completely  buried,  and  suturing  the  deep  surface  of  the  reflected  peri- 
tonaeum to  the  unreflected  serous  surface  on  the  other  end  of  the 
intestine.  Thus  a  double  sero-fibrous  union  is  obtained  which  will 
unite  both  quickly  and  firmly.  Tlie  inner  sutures  are  passed  through 
the  muscular  coat  of  one  end  and  the  muscular  and  peritonaeal  coats  of 
the  other  end  of  the  bowel,  while  the  outer  sutnres  include  the  peri- 
tonawl  coats  only.  Each  row  of  sutures  is  a  continuous  one.  llie 
stvond  one.  which  unites  the  peritonaeum  reflected  off  one  end  of  the 
lK)wel  over  the  same  coat  unreflected  on  the  other,  begins  by  uniting 
the  triangular  gap  at  the  mesenteric  junction  (a  most  important  spot, 
p.  231.  Fig.  59),  and  then  travels  round  the  bowel. 

The  follo^nng  advantages  are  claimed  by  Dr.  Rogers  for  tins  method: 
(i)  It  can  be  done  with  the  aid  of  the  instruments  in  a  pocket-case, 
onlinan*  round  sewing-needles  being  used  (although  curved  intestinal 
neeilles  are  to  be  preferred),  and  with  very  little  assistance,  and  is 
therefore  likely  to  be  of  especial  service  in  military  surgery  or  in  country 
or  foreign  prac*tice.  Yet  (2)  it  can  be  completed  in  about  half  an  hour, 
or  only  a  little  longer  than  the  time  required  with  the  aid  of  such  special 
appliances  as  plates,  buttons,  and  bobbins.  (3)  The  junction  is  a 
double  sero-fibrous  one.  and  hence,  as  the  late  Mr.  Greig  Smith  believed 
(/iv.  infra  cii.),  will  combine  the  maximum  of  rapidity  and  firmness. 
(4)  The  mesenteric  junction  can  be  made  very  firm  by  the  apposition  of 
the  muscular  coat  of  one  end  to  the  peritonaeum  of  the  other,  and  subse- 
quent ooveriuiT  up  of  this  suture  by  the  reflected  peritonaeum. 

The  chief  disadvantage,  on  the  other  hand,  lies  in  the  diflBculty  in 
ivfleoting  the  jvritouiral  coat.  The  late  Mr.  Greig  Smith  said  :  '*  This  is 
not  easy  to  do  :  it  takes  some  time,  and  causes  bleeding  which  is  long  in 
^topping.    Also  it  often  causes  the  wounding  of  important  blood-vessels.'' 

Another  metlKxl  somewhat  similar  to  the  above  is  Morisani's  (Ceniralb, 
r'rr  Chir.^  ^^99-  ^'^^-  xxxiL).  This  consists  in  removing  a  strip  of  mucous 
membrane  frv^m  4-6  cm.  wide  from  the  distal  end  of  the  diA-ided  bowel. 
The  proximal  end  is  then  in\-airinateti,  its  serous  surface  thus  being 
bix^Uirht  into  vvntaot  with  the  denudeil  area  of  the  lower  segment.  The 
two  ouils  aiv  held  by  two  or  three  fixation  sutures  and  union  coni- 
l^lettxl  by  means  of  a  ivntinuous  suture  pieiving  the  whole  thickness  of 
the  distal  sesrmeiit  and  taking  up  the  serous  and  muscular  coats  of  the 
pivximal  si'gnient.  This  methixl  would  appear  to  be  quicker  than,  and 
quite  as  reliable  as,  Rogers'  metlKxl. 
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MODIFICATIONS     OP    CIRCUIjAII    EWTEEORRAPHY.      AIDS 
TO  ITS  PERFORMANCE,  OR  MEANS  OP  REPLACING  IT. 

Owing  to  the  objections  which  some  have  raised  af^aiiist  circular 
eni^rormphy,  otlier  melhofls  have  been  invented »  I  proj>0!=e  only  to 
descrik^  thuse  which  have  stood  the  test  of  successful  trials  in  the 
human  subject,  as  well  as  j^iviiig  good  results  in  animals. 

Method  of  Maunsell.*— Tfiis  modilication  of  eireular  eiiterorrapliy 
IS  hag»:'(l  on  the  fact  that,  wht'n  Nature  performs  enterurrajihy  success- 
fully, nhe  does  so  by  the  process  of  invagination,  adhesive  inflaunnationt 
pd  sloughing.  The  two  ends  of  the  bowel f  are  hrougiit  together  by 
'  >loiig  temporsTT  sntures  passed  through  all  the  coats  of  the  intes- 

Fiii,  60. 


y 


,,.-'■!= 

Tbi»  aud  tbe  next  three  fi^'iires  tLa.v  Mj.Liu.^eirh  muLlJlitat  on  of  tirruUr 
•HtpfoiTEphy  ABC,  Peritona?alj  must  alar,  and  miirons  coats.  F*  Mesentery. 
DD,  Temporary  sutures  by  wJiirh  the  lower  i?  invaj^iiittted  iuio  tht?  tippureud; 
^ey  ftre  seen  iu  emerge  throui^'h  a  sUt  iu  tiie  Iatt«ir.  iFrom  Walshftm'i*  Surgtxif , 
eopi«dfrom  MauuKell,  kc.  iupra  cit.) 

^***f*  (1),  D,  Fig.  60),  one  beiug  placed  at  the  mesenteric  ju!u*tion,  and 
the  other  exactly  opposite.  These  sutures  secure  the  peritomeal  cover- 
^%  of  the  intestinci  and  serve,  later,  to  eSect  invagination.  A  slit 
ibout  an  inch  and  a  half  long  having  been  made  in  the  long  axis  of  the 
*^  border  of  the  proximal  part  of  the  intestint*,  about  an  inch  from  the 
Qivided  end  of  the  gut,  these  two  long  sutures  are  passerl  up  thmugh 
^hf  lumen  of  the  bowel  and  out  of  the  slit ;  when  pulled  upon,  the 
smaller  or  distal  end  of  the  bowel  will  be  invaginated  into  the  larger, 
^"d  drawn  out  of  the  opening  in  this  (E'ig.  61).  From  this  figin-e, 
^hiclr  shows  the  relative  position  of  the  layers  invagijiated,  it  will  be 
^*«  that  the  peritcuia:*al  surfaces  are  in  accurate  apposition  all  round. 
'^hiJi^  an  assistant  holds  the  ends  of  the  temporary  sutures  up  ami 
'*P'Wt.  the  surgeon  passes  a  long,  line,  straight  needle^  carrying  stout 

H.  Widenbam  Mauui^cl],  late  Lecturer  on  Surgery,  Otago  Cniveraity  (J?«<?r. 
'^**'t  Med,  ScL,  March,  1892).  Tbt;  inventor  tiHcd  liis  method  first  as  long  ago  as  i886» 
*^^<!r rejection  of  the  small  inteatine  '"for  cancer*'  in  a  ebild  agnd  G.  The  i-hild  sank 
I*'*  the  sixth  day;  at  the  necropBy  the  segment  of  the  intestine  tihovveti  no  evidyncu  of 
Hkftge.  Dr.  Wiggins  {New  York  Med.  Jonrn,,  Dee.  1,  1894,  ^"'1  i^'  ^J*^  pamphlet,  for 
^oich  I  am  indebted  to  him)  relates  a  successful  cai*e  in  whieh  be  respected  six  inehcs 
^^^  ileum  for  contusion  and  perforation,  uniting  them  by  this  nnithotj.  Tbe  patient 
^**  well  ten  months  later.  Dr.  Wiggiiisi  mentions  a  case  of  Dr,  Harley's  (Arir  York 
•*'^.  JfiHTH,^  ToL  Iri.  pp.  302  and  464),  in  which  this  mt'tbod  wai*  also  suecessfnlly 
*niployed  for  the  resection  of  a  danble  intussusception  and  carcinoma. 
t  Tbe  prdiminary  steps  as  to  clamps,  kc,  would  be  the  same  us  those  given  at  p.  259. 
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horsehair  or  very  fine  silkworm  gut,  through  both  sides  of  the  Ijowrl, 
t/iking  a  good  grip  (a  quarter  of  an  inch)  of  all  the  coats  (Fig.  62). 
The  suture  is  then  hooked  up  from  the  centre  of  the  invagiiiatetl  gut. 
divided,   and  tied  on  botli  i^ides.     In  thU  way,  twetitij  sfuiurejn  can  ie 


TiQ*  61 


=^ 


y/H- 

^^  "l  , -. 

G^  The  itiborior  of  the  lower  ftegiaent  which  is  iayftgtimidd  into  $kud  through 
the  opeuinjr  in  the  upfwr  ■effment,  H.* 


Pio.  63 


A,  Th©  needle  introdiieini^  two  sutures  by  m  wnifle  trftosit.    G  and  H  an  before. 

rapidhf  phred  in  jxfeiiimt  irith  fenpaMa^en  of  the  neeJk.^  The  tempomiy 
sutures  are  now  cut  off  shoit,  the  sutured  ends  of  the  bowel  paiute<l  with 
Walflers  mbcture  of  alcohul,  glycerine,  and  colophoniuui,  aiid  dusted 

♦  Mr,  Stanley  Boyd  iti  his  case  made  the  iDcision  in  the  distal  eod,  and  invagiJiatcdi 
with  a  little  df  (Heullyt  the  upper  larger  into  the  lower  siiuill  end. 

t  Mr.  Stanley  Boyd  intrcKluced  here  two  or  three  modifications  of  this  important 
stage,  which  may  be  useful.  Findiog  that  time  wa«  lost  in  drawing  up  the  loops  from 
the  luraeij  of  the  bowel,  and  in  Htdectiug  corresponding  ends,  he  pasacd  many  of  these 
sutures  not  acru3.H  the  lumen  of  the  bowel  but  through  only  two  walls,  and  tied  the 
sutures  aa  I  hey  wura  inserted.  He  found  that  great  care  waa  nee«ied  to  ensure  that  the 
cut  edges  vt  the  peritonjLUil  cuats  were  equally  drawn  up,  and  that  each  stitch  pa<iscd 
a  good  quarter  of  an  inch  below  them,  for  the  mucous  membrane  tends  to  prolapse 
and  to  conceal  the  pcritonieal  edges  which  are  nf  chief  importance.  Finally^  finding 
the  end*  of  the  wet  silk  difficult  to  push  up  and  iliscntangle,  he  used  horsehair.  This, 
if  sterilised,  and  not  brittle,  is,  as  Mr,  Boyd  says,  a  safer  material  for  a  penetrating 
stitch.  The  late  Dr.  Maunnell  strongly  recommended  it  as  superior  to  silk.  The  longeit 
and  strongest  hairs,  without  a  li-iw,  must  be  selected.  Those  from  the  mare«'  tails  are 
unreliable*  being  often  rotten  with  urine.  When  select^  they  should  be  well  brushed 
in  soap  and  water.  They  arc  then  next  placed  to  soak  in  a  mercury  bichloride  eolation 
for  two  or  three  hours^  then  shaken  out  and  placed  in  a  large  glass-stoppered  bottle. 
Before  being  uscil,  the  hair  should  be  soaked  for  three  hours  in  a  similar  solntiou  to 
make  it  pliable  Qoc.  ttifpra  cif.'). 
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iodoform.     The  invaginaterl  gut  m  then   pulled  back.*     Filially, 
the  loMptiulitial  slit   in  the   gut  is  well  turned    in^  and  oloBed    by  a 
Lambert's  continuous   suture,  and  painted  iind  dusted  as  above.     The 
Appearance  of  the  got  is  now  as  in  Fig,  63  ;  the  serous  surfaces  should 
be  in  accurate  apposition,  and  all  the  knots  inside  the  boweb     Dr,  F.  H. 
Wigpns  {loc.  sujnyi  ciL),  cumparing  this  method  and  Mm-phj^'s  buttanj 
[xjintM  out  the    following   as   requiring   careful   attention  when  this 
toethofl  is  employcfl :    i.  The  mesenteric  border  must  l)e  carefully  ap- 
proximated.    2.  The  sutures  must  be  interrupted,  and  not  placed  too 
near  the  edge  of  the  intestine ;   they  should  be   placed  a  quarter  of 
m  inch  from    it,  at  least.     3,    They  must  not  be   tied  too   tightly. 
4-  Too  much  force  raust  not  be  used  in  reducing  the  invagination,  Lir 
the  sutures  may  cut  out.     5.  In  closing  the  longitudinal  incision,  too 
niDch  of  the  edges  must  not  be  turned  in,  or  a  contraction  may  result. 
While  this  method  is  less  alluring  than  Murphy's  button,  and  cannot 

Fio.  63, 


This  tdiow8  the  Hue  of  juyLtioii,  the  perituoitsuaj  well  turned  to,  aiid  tlie  Butiires 
ftaU  kaot«  ue&rty  all  meide  the  gut.  One  or  two  sutures  are  seen  in  the  meftentery. 
^tuid  H  as  before.    Above  H  would  be  tiie  longitadiaal  Blit  iewn  up  by  a  coDtmu- 

he  used  ao  i*apidly,  it  has  certain  luivaiitageB  over  it  which  it  shares 
^th  circular  enterorraphy,  and  certain  peculiar  to  itself.  Thus,  it 
"^8  uo  mechanical  device,  which  may  not  be  at  hand  just  when 
wanted,  It  requires  only  a  few  needles,  silk  or  horsehair.  Thus,  in 
Ur.  Wiggins's  account  of  his  own  case,  in  which  he  resected  six  iiiches 
ot  the  ileum  for  contusion  and  perforation,  uniting  the  ends  by  Maun- 
^^I'b  method,  he  writes  (loc,  atq^ra  cit):  ''The  nrgenc}'  of  this  case  was 
^at.  The  patient  was  in  a  country  farmhouse.  The  operation  could 
ijot  have  been  sal'ely  dela^'ed  one  hour  longi*r  than  it  was  ;  consequently, 
**i«re  waa  no  time  to  procure  mechanical  devices  froui  the  city.  A  few 
instruments,  a  j^aper  of  ordinary  sewing-needles — millinei^'  No»  6 — anfl 
**ni^  iron-dyed  silk  were  easily  jirocured,  and  the  operation  was 
'^^iptly  performed,  and  the  patient's  life  saved." 

The  advantages  which  are  claimed  over  circular  ctiterorraphy  are  that 
^^«  DiLKlificaticu)  is  si>eedier  of  execution,  and  that  it  gives  easier  com- 
1^4  over  the  haemorrhage.  A  third  is  that,  when  the  ends  are  of 
^^equal  size,  they  can  l)e  more  readily  dealt  with  by  the  invagination 
^f  this  method  tlian  by  circular  cTiterorrapby,  The  chief  ol>ject ion  to 
^brought  against  it  is  the  additional  wound  tln'ougli  which  the  teni- 
ponirj' invagination  has  to  be  made.  Having  compared  this  method  with 
iliiriihy'g  button  (p.  236),  it  is  right  tliat  I  should  add  that  Dr,  Ricketts, 

*  If ♦  now,  there  ia  any  *loubt  about  the  Hue  of  suturiiig,  a  few  Lembert*s  BUturca 
be  acUcd  externally,  esjpccially  about  the  mesenteric  junction;  or  an  omental 
t(p.  267)  may  be  added  (Siauley  Boyd,  Mtd,*i7iir*  >oc.  Trmu.^  vol  xxvi.  p.  345). 
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Murphy  s  i>utU)n,  .*,  Male  tiAli, 
H,  Female  h&lf,  P,  Spriog-flAUi^. 
*  s,  SpriuiZH  projecting  throogh  op«a- 
iuf^  ju  hollow  stem.  At  e,  part  of  the 
cmp  of  tlie  small  half  has  been  cat 
aw&5'  to  hUow  Ibe  clrcalar  spring  whicli 
kt^eps  up  the  pressure  as  the  button 
does  iti*  work.  The  round  holes  iu  the 
rapN  are  for  drainage.  (This  and  the 
next  three  figures  are  borrowed  from 
Down'*  pamphlet,  1894.I 

Flo.  65. 


K  P lick e ring  thread,  a  shows  the 
returntititt  h  by  which  the  interval  be^ 
tween  the  two  layers  of  the  nie»eutery 
in  cloaed— ft  very  important  detail. 


of  Cincinnati  {Anik,  of  SufTf.,  vol.  i. 
1894.  p.  473),  after  resecting  foar 
inches    of  the   ileum    for    •  ;i. 

on  attempting  *'to  make  a  11 

operation/*  found  that  the  distal  t?iiil  of 
the  gut  was  50  fixed,  it  being  only  five 
inches  from  the  ilecMjaecal  valve,  tliat 
more  time  would  be  consumed  thaii 
was  for  the  good  of  the  patient.  He 
aceordingljr  used  the  Murphy's  button* 
which  took  only  eight  or  ten  minuta^. 
The  ^mtieut,  who  had  persistently  re^ 
fused  opemtion,  gank  ten  hours  later. 
Dr.  Ricketts.  while  *'  satisfied  that  the 
button  was  the  most  appropriate  in 
this  case.'*  is  **  thoroughly  convinced 
that  the  Mannsell  operation  is  the  one 
to  be  used  in  the  majority  of  cases." 

Mujphy*a  Button  (Figs.  64  to 
6j), — Tliis,  one  of  the  most  ingeuiousi 
inventions  of  the  last  century,  we 
owe  to  Dr.  J.  B.  ilurphy,  of  Chicago 
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Sho\mig  method  of  holding  button  for  insertion.* 

{New  York  Med.  Secord,  Dec.  10,  1892). 

Its  great  advantage  is  the  facility  and 
rapidity  with  which  end-to-end  ap- 
]>roximation  ciin  be  effected  w^thoQt 
any  sutures.  The  button  consists  of 
two  halves.  The  male  half  has  a  spring 
flange  for  keeping  up  pressure  on  the 
intestine  ends.  Two  springs  (^,  «),  pro- 
jecting through  openings  in  the  hollow 
stem,  act  as  a  male  thread  of  a  screw, 
when  the  male  half  is  telescoi>ed  within 
the  female  half  of  the  button.  When 
the  button  is  used  to  unite  resected 
ends  of  bo  we  If  a  puckering  or  running 
thiead  is  passed  round  each  s-ide 
to    and    fmm  the  attachment  of  the 


*  The  mule  half  of  the  button  is  held  in  tbc  same  way.  The  figure  representing  the 
forceps  holding  tho  male  half  of  Ihc  button  has  been  omitted,  as  it  nhows  the  foroep*  in 
ft  wTong  position.  Mr.  Cat  heart,  of  Edinburgh,  has  kindly  drawn  attention  to  this  polnU 

t  It»  Uiic  in  effecting  lateral  anastomosis  is  given  at  p.  269, 


MURPHY'S  BurroN. 


^11 


tnesentery,  and  especial  care  is  taken  to  close  the  triaiigular  intt^rval 
which  exists  here  (Figs.  59  and  65),  by  means  of  the  return  stitch.  One 
half  of  the  button,  held  as  in  Fig.  ^,  is  then  inserted  in  the  intestine, 
ami  the  nnming  thread  so  tightened  as  to  pucker  the  cut  eiui  of  tlip 
intestine  with  sufficient  closeness  and  tightness  around  the  shaft  of  the 
button.  The  ends  of  the  thread  are  then  tied  ancl  cut  short.  The  other 
half  of  the  button  having  been  secured  in  the  opposite  end  of  the  intes- 
tine (Fig.  ^"j),  the  two  hah'es  ai*e  getitly  pi^ssed  together,  the  surgeon 
havinc^ first  made  sure  that  both  cut  ends  are,  all  along  their  edges,  within 
the  grasp  of  the  button.  Tlie  two  halves  are  pressed  together  until  it 
is  seen  thai  the  peritonmal  surfaces  are  held  in  sidiiciently  close  and 
orat^  contact.  Dr.  Murphy  liolds  that  it  is  needless  to  apply  Leui- 
t's  sutures  with  the  button  bet\\een  the  serous  surfaces,  and  iluit 
scarification  of  these  is  also  unnecessary.* 

Dr.  Murphy  (Lmicet,  vol.  i.  1895,  p.  1040)  claims  for  his  button  that 
in  rejection  of  intestine  for  gangrenous  hernia  it  has  been  used  twelve 
times  with  two  deaths.  In  resection  for  uialignaut  disease  there  have 
been  thirty  operation's  with  seven  deaths,  these  thirty  including  eight 
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Mqrphy*8  meLliod  of   eudto-eud  approxiinatiou  of  divided  iylestiut;.      The  tivo 
iialres  of  the  button,  each  secured  l>y  a  piick^^ring  thready  art  ready  to  be  pushed^ 

**^  of  resection  of  the  ciccutn  with  but  one  rleath.  With  regard  to 
^^  of  the  cases  of  fatal  peritonitis,  Dr,  -Murphy  points  out  that  in  one 
the  button  was  too  large  and  fitted  too  tightly.  To  prevent  tension  the 
hutt<m  sihould  fit  easily.  In  another  case  both  ends  of  the  intestine  were 
lOiind  to  be  gangrenous  at  the  necropsy.  This  is  stated  to  have  been 
?^*'«  not  to  the  button,  but  to  the  length  of  time  during  which  the 
*^^8tine  was  clamjved  during  the  oj aeration. 

,  file  vi4}{iu«  oi>m'andi  of  the  button  is  based  upon  the  following  prin- 
^'JP^es:  (i)  It  retains  apposition  automatically— that  is,  without  suture. 
Ihua  the  danger  of  shock,  the  length  of  the  nianijjulation  and  exposure 
'^f  tht*  intestine,  the  risk  of  infection,  post-<:)perative  paralysis,  and  adhe- 
filons,  are  very  greatly  lessened,  and  an  immense  saving  of  time  secured. 
(2)  Thp  pressurc^-atrophy  is  prtiduced  by  elastic  pressure;  this  being 
uniform  and  continuous,  the  assurance  of  adhesions  is  greater  ami  tht- 
f*sk  of  infiltration  less.  It  produces  juxtaposition  of  the  edges  of  the 
*ime  coats,  thus  minimising  the  inteqiosition  of  fibrous  tissue,  and  ]>er- 
fecting  the  regenemtion  along  the  line  of  union.     As  a  result,  the  union 

•  The  following  precautious  arc  giTen  as  to  the  button  and  its  use.  The  edge  of  the 
<*5p  should  never  be  shurpf  but  posn^sis  a  line  of  surface.  The  ppniig  must  not  Ir^  ton 
•^itf,  or  it  mi^ht  pnxluco  too  ropid  ttlougbiiiic.  The  locking  should  be  cahy*  Unncoes- 
art  handling  of  the  bnttonn  abould  be  avoidod.  They  should  be  left  partially  uu- 
screwed,  uutil  wanted  for  use. 
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is  accomplished  with  the  smallest  possible  cicatrix,  and  therefore  mnst 
yield  the  least  contraction  of  any  operation.  Believing  that  he  had 
absolutely  established  the  above,  Dr.  Murphy  claimed  that  his  bntton 
attained  the  best  results  in  intestinal  approximation  because  it  best 
attained  the  following  ends :  (a)  Accurate  contact  of  surface.  (/9)  Speedy 
and  ]^emianent  adhesion  of  the  approximated  surfaces.  (7)  An  opening 
sufficiently  large  for  immediate  purposes.  (S)  A  cicatrix  that  will  not 
contract  harmfully,  (e)  The  accomplishment  of  all  these  in  the  most 
simj^le  and  rapid  manner. 

Objections. — Dr.  Murphy's  method  is  so  alluring  in  its  ingenuity,  the 
simplicity  and  readiness  with  which  it  can  be  applied  are  so  evident,  that 
there  is  some  danger  of  its  disadvantages  •  being  lost  sight  of.  The 
following  appear  to  me  to  be  established : 

(1)  Contraction  of  the  orifice. t  When  the  modus  operandi  of  the 
button  is  considered  this  risk  must  always  be  remembered.  In  the 
words  of  an  American  surgeon  who  has  taken  much  practical  interest 
in  intestinal  surgery  (Dr.  McGraw,  of  Detroit) :  "In  the  operation  by 
Murphy's  button,  the  button  becomes  detached  by  crushing  the  rim  of 
tissue  around  the  opening  of  communication  until  it  sloughs  and  gives 
way,  leaving  behind  a  granulating  wound,  disposed  to  close  after  the 
nature  of  such  wounds"  {Ann.  of  Surg.,  vol.  ii.  1893,  P-  3^5)-  ^  ^^^^e 
of  Prof.  Keen's,  of  ileo-colostomy,  for  carcinoma  of  the  colon,  by  means 
of  the  button,  is  an  instance  of  the  truth  of  the  above : 

The  button  had  been  passed  on  the  twelfth  day,  "  together  with  a  sloagh  consisting 
of  the  rings  of  tissues  between  the  two  halves  of  the  button.  The  patient  died  very 
suddenly  of  a  perforating  ulcer  of  the  colon,  forty-seven  days  after  the  operation,  and 
the  necropsy  showed  that  the  opening  had  already  contracted  to  one-half  of  its  original 
diameter. 

Prof.  Keen  considers  the  possible  contraction  of  the  anastomotic 
opening  **  the  pivotal  point  upon  which  rests  the  utility  of  the 
btitton." 

Dr.  Dawbarn,  of  New  York,  a  strong  advocate  of  vegetable  plates  in 
intestinal  surgery,  had  earlier  (Ann.  of  Surg.,  vol.  i.  1893,  p.  155) 
ex])ressed  a  fear  which  this  case  of  Prof.  Keen's  proves  to  have  been 
well  grounded  :  **  In  performing  cholecystenterostomy  it  (the  button) . 
really  seems  an  ideal  plan ;  but  upon  stomach  and  in  uniting  bowel  to 
bowel,  because  of  the  primary  small  calibre  of  the  new  opening  (still 
further  to  be  reduced  with  time),  I  venture  to  predict  a  justified  lack  of 
acceptance  by  the  profession."  The  following  case  of  Dr.  R.  Abbe,  of 
New  York  (A7in.  of  Surg.,  April  1895),  shows  that  even  after  chole- 
cystenterostomy such  stenosis  may  follow  as  to  prevent  fluid  contents 
such  as  bile  from  passing: 

About  a  year  before,  Dr.  R.  Abbe  had  opened  the  gall-bladder,  establishing  a  fistula 
in  a  woman  who  had  cancer  involving  the  head  of  the  pancreas  and  first  part  of  the 
common  duct,  causing  obstruction  and  distension  of  the  gall-bladder.    The  patient's 


*  Dr.  Murphy,  in  a  vcrj'  interesting  paper  on  *'  Operations  with  the  Murphy  Button** 
{Lajicet,  vol.  i.  1895.  P*  ^040),  makes,  I  think,  too  light  of  these.  Several  of  his  conclo- 
sioiis  as  to  contraction  of  the  scar  left  by  the  button,  faecal  impaction,  and  sloughing, 
arc.  it  seems  to  me,  not  justified  by  the  published  cases  (vide  i^fra). 

t  Dr.  Murphy  (lue.  supra  eit^  states  first  amongst  the  conclusions  at  which  he  has 
arrived — "  The  cicatrix  produced  with  the  button  does  not  contract."  No  mention  is 
made  of  Prof.  Keen's  case  given  below. 


diii(»n  hATiDg  greatly  improved  in  six  weeks.  Dr.  Abbo  cutublishcd  iin  aiiaslomosis 
Wtw»«ea  the  gall-blatMer  and  duodenum  with  a  Murphy's  )>uttoii.  This  was  pa^s^iMl 
(rtt  the  twelfth  day.  The  patient  remained  in  excellent  health  for  eight  months,  when 
fjnapiome  of  gall-stone  colic  recnrreil,  making  it  probable  that  stenosis  waw  taking 
plwc.  The  symptoms  returned,  and  the  patient  died  in  the  third  attack  with  chohieniia 
liwi  conFolfiions.  The  opening  created  between  the  gall-bladder  and  duo<lenum  had 
twSDioe  ftbftolntely  closed  by  cieatrieial  contraction  ten  montlis  after  its  cstabllBbnicnt* 
Tk  ZTLftlignant  disease  had  not  invudetl  the  anas^tomosed  parts. 

(2)  Slonglnng  at  the  line  of  junction,  and  extm%'asation  of  ftoces. 
The  following  case  of  Dr,  Abbe's  {AiUL  of  Stmj,)  is  a  proof  of  the  risk 

-  rftlie  above: 

Tbi'  patient  was  admitted  with  obstruction  due  to  carcinoma  of  the  eij^inoid.  Owing 
to  the  distension  and  the  condition  of  the  patient^  a  lateral  anastonio.sia  al>ove  atnl 
>|elow  tb*;  cancer  was  done  with  a  button.  Six  weeks  later,  resection  was  undertaken, 
'^Mringto  the  pain  felt  locally.  The  anaHtnmosed  gut  was  resecteil,  and  an  end-to-end 
itMitoiaods  made  *' by  a  large  button  which  fitted  rather  snugly  in  the  lower  end." 
tbecmcer  had  by  this  date  invaded  the  lumbiir  wall  A  counter-opening  was  made 
behind,  nod  the  anterior  one  closed.  On  tho  fourth  dny,  faeces  appeared  at  the  lumljar 
wound.  On  the  sixth  day  this  was  freely  opened,  and  the  intestine  found  to  h<5  slough- 
ing on  either  side  of  the  button.     On  the  seventh  day  the  patient  died  exhausted. 

It  is  only  fair  to  Br.  Murphy  to  point  ont  thai  thin  was  a  vei-y  severe 
t**st  for  his  methocL  The  patient  was  ''not  in  very  goml  condition  after 
t lie  operation,'*  and  it  is  possible  that  the  sepai*ation  of  adhesioni^  and 
the  extension  of  the  growth  had  interfered  with  the  blood  snpply  of  llie 
intestine,  thongh  this  is  not  stated. 

Moreover,  the  button  was  ntidoubtedly  a  large  one,  for  it  ''  fitted 
f^tiier  wiuigly,"  and  in  this  lies  the  answer  to  the  above  objection,  for  a 
bnttun  which  in  any  degree  stretches  the  intestine  will  be  liable  to  cause 
slougliing  opposite  the  outer  rim.  This  has  undoubtedly  been  the  cause 
in  other  cases  where  this  accident  has  happen ed» 

(3)  Septic  peritonitis  due  to  sloughing  of  the  intestine  over  the 
ontton.  When  we  consider  that  in  anastomosis  of  the  intestine  we  can 
never  keep  the  field  of  operation  aseptic,  and  that,  whatever  Tnethod  we 
^n  needles,  sutures,  plates,  buttons,  &c.,  may  all  be  the  means  of 
incraaBing  sepsis,  no  surprise  will  be  felt  when  occasionally  cases  are 
published  in  which  septic  peritonitis  has  followed  on  the  use  of  the 
huttoii.  Its  modus  ojiera7idi  is  by  setting  up  a  limited  pressure-gangrene 
or  sloughing.  In  many  cases  this  process  will  be  limited,  but  it  is 
tj^^nifestly  im|>0S8ible  to  control  or  limit  such  a  process,  and  occasionally 
fatfti  results  will  be  met  with  from  this  cause. 

^f.  Harrison  Cripps  {t(*c.  tvprn  eit,\  menlioned  a  case  in  which  tho  patient  died  in 
two  or  three  days  from  acute  floptic  peritonitis  due  to  eloughing  of  the  intestine  over 
the  Dppcr  half  of  the  button. 

Prof.  Senu  speaks  very  strongly  on  this  point  (Jonrn.  Amer.  Med. 
;'l<woc.,  voL  ii,  1893,  p.  232):  **  It  is  impossible  to  etiect  an  aseptic 
incision  in  the  interior  of  the  bowel  ;  the  dead  tissue  inhabited  by 
|»»ithogenic  microbes  always  cotistitutes  a  source  of  danger.  It  is  easy 
enough  to  produce  gangrene,  but  we  are  powerless  in  limiting  it« 
extension  in  this  iDcality.  The  limited  area  of  living  tissue  brought  in 
(contact  outside  of  the  rings  of  the  Mur|)hy  button  will  not  always  prove 
adequate  in  the  protection  of  the  peritonasal  cavnty  against  perforation 
and  it€  immediate  results — septic  peritonitis*     I  have  knowledge  of  a 
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liuniber  of  causes  in  which  the  parts  approxiniak*cl  by  the  Murphj  button 
tvere  found  rornplt'telv  separated  at  the  post-mortem  examiiiation.** 

(4)  ReteiitioM  of  the  buttoiK  causing  obstruction.  I  shall  allude  to  a 
lease,  under  tlic  headin^^  of  Gasfi'o-jejunostoniy  (p.  331),  where  the  button 
'  IukI  not  been  passed  hut  no  liariu  had  followed.     A  number  of  gimilar 

caaes  liave  l>een  recorded. 

The  following  show  that  the  l>utton  may  cause  fatal  obstruction : 

Dr.  R.  Ablje  (Ann,  of  Snrg^y  har«  ndated  a  case  of  rcaection  of  the  caput  coU  and 
anceiidiniyr  colon  for  cancer  in  a  patient  agi'd  42.  An  e!id-t(i*cij«l  anastomosis  was 
easily  made  with  a  mediam-8izc<i,  easy-fitting  Marphy  button.  At  the  cod  of  the 
second  day  there  was  abdominal  paiy,  with  lympauites  and  vomiting.  Strong  dedrc 
to  dcfascate  was  futilf.  even  with  the  aid  of  a  high  enema*  Baline  cathartics  were 
UBeless.  On  the  third  day  after  the  operation  the  greatly  dinteniJcd  ileum  wan  ttiitureil 
to  the  abciominal  wall  and  opened,  A  large  amount  of  fluid  fieccs  escaped  with  grieat 
relief.  The  patient  died  on  the  sixth  day.  The  necropsy  showed  no  peritouitis,  but  &n 
empty  colon  belovs:  the  button^  and  a  hard  plug  of  fiECCii  in  the  button,  which  cauee^l 
complete  obai ruction. 

Dr.  Kam merer  (Ann,  of  Sarth)  has  recorded  a  eaae  in  which  the 
button  caused  trouble  by  not  |>assing  in  the  small  inte^stine. 

The  case  was  one  of  fj^ical  fistula,  resulting  from  a  gangrenous  hernia.  Atmstomoiij 
had  boen  made  by  a  Murjdiy'H  button.  Thirteen  weeks  later  the  button  had  not  boen 
passed,  but  could  easily  be  reachetl  from  the  fiucal  fistula  which  still  p«rsl*ted.  Dr. 
Kamnierer  enlarj^ed  the  fistula,  and  after  much  trouble  succeetled  in  extracting  the 
button.  The  patient  did  well  for  «ix  days,  when  she  developed  ayraptoms  of  sob* 
acute  peritonitis  and  died.  The  necropsy  s ho vved  gi^Mieral  peritonitis.  The  anastomojt« 
had  separated  while  the  button  was  being  removed,  and  the  sharp  etlgQS  of  the  iDcisicin 
into  the  bowel  i*howed  ilmt  the  adhesions,  even  after  thirteen  weeks,  must  have  been 
very  flight.  Dr.  Kanvraerer  did  not  bt^lieve  that  the  peritonitis  was  due  to  a  separation 
at  this  point,  but  any  other  explanation  for  it  was  not  appareitt. 

BIr.  Harrison  Cripp?  i^Brit.  Med.  Jaurn,,  vol.  ii.  1895,  P-  9^5)  montioncd,  in  the 
discussion  on  Colectomy,  a  case  in  which  the  patient  died  on  the  eighth  day  from 
perforative  peritonitis  caused  by  Ihe  button  having  become  impacted  six  inches  below 
the  point  of  anastomofiisj  and  having  uiceriited  through. 

(5)  Kinking  and  strangulation  from  the  weight  of  the  button.  This 
is  rare,  but  a  c^se  of  Dr.  Abbe's  is  related  of  this  kind  (Ann,  of  Sur4j,). 

Five  inches  of  small  intestine  had  been  resected  for  gangrene  in  n  hernia.  The  two 
ends  having  been  joinet!  by  Murphy's  methml,  the  loop  containing  the  button  wa* 
replaced,  ami  Baiisini's  operation  performed.  Before  the  wound  was  entirely  closi-d. 
Dr.  Abl>c  looked  in  and  noticed  that  the  upper  end  of  the  gut  was  etill  dist4?ndcd. 
This  was  due  to  the  button  kinking  the  gut  as  it  lay  in  the  iliftc  fossa.  The  loop  wa» 
accordingly  pushed  towanls  Ihe  middle  of  the  abdomen^  in  the  belief  that  it  wouJiJ 
settle  and  rest  easily  among  the  other  coiljs.  Symptoms  of  strangulation  rccurrt^il,  ami 
forty-eight  hours  after  the  first  operation  Dr.  Abbe  reopened  the  abdomen  and  found 
the  kink  persisting,  the  bowel  having  gravitated  to  the  lowest  point  in  the  pelm 
The  patient  nnl}'  surviveil  the  o[ieration  a  «hort  time.  It  seemed  that  the  weight  0! 
the  button  ha«l  given  rise  to  the  acute  obstruction  by  sharply  bonding  the  gat. 
Probably  this  was  aided  by  the  paralysed  cotulition  of  the  bowel  so  common  in  thcie 
cases, 

(6)  Mr,  !Mayo  Rolison,  iii  a  .speech  at  the  Clinical  Society,  pointed 
out  that  if  any  error  was  made  in  applying  the  button,  it*  might  be 
impossible  to  unfasten  it  for  readjustment.  He  stated  that  under 
gaeh  circumstances  an  operator,  in  onler  to  set  the  button  five,  had 
found  it  necessary  to  excise  afresh  the  portion  grasped  by  the  button. 
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(7)  Another  objection  of  a  very  different   kind  may  bo  jnst  alluded 

to.  anrl  that  is,  its  expense,  and  the   fliffieiilty  of  ahvavi^  having   the 

right  size  at  hand.     This  in  no  way  detraets  frurn  the  ingenioitsness  uf 

rjje  button,  nor  do  I  bring  it  forward  as  n  serions  objection.  It  is  right, 
however,  that  it  should  be  mentioned  when  this  mode  of  intestinal 
janction  or  anastomosis  is  fairly  weighed  with  enterorraphy,  Kob^cm's 
bobhiti,  &c, ;  this  last  ib*,  of  course*  required  in  se%'eral  seizes,  but,  lieing 
(at  less  expensive,  will  be  moj'e  readily  near  at  hand  in  sufficient 
variety. 

I  ara  well  aware  that  these  cases  given  above  are  but  fe\v  ^liien 
oompared  with  the  large  number  of  brilliant  successes  which  Dv. 
Murphy's  button  has  attained.  It  is  right,  however,  that  they  shuul<l 
lie  published,  as  there  is  strong  I'eason  to  believe  tliat  the  button 
htts  )ieen  used  on  many  occasions  unsiicee.ssfully.  these  cases  never 
being  published.  Again,  it  is  noteworthy  that  the  failures  which 
have  been  published  ha%'e  occurred  in  the  hands  of  most  skilful 
futpom,  I  fear  that  the  extreme  ingenuity  of  the  button,  the  facility 
with  which  it  can  be  used^  may  tempt  men  far  less  competent  to  pertbrm 
operations   for  which  they  are   unfitted, 

N^-ith  results  that  w*ill  not  be  made  public. 

Koni^^  [Ceittr.  f,   fVur,,   No.  4,   1895).   1 

find,  lias  expressed  the  same  vit^w.     Thus, 

** The  use  of  Murphy's  button  may  extend 

the  practice  uf  resection,  and  su  enabb- 

inexperienced  surgeons  to  perform  tliest- 

operations,  but  this,  from  the  patient*:^ 
[mil  fi(  view,  is  i*atber  a  disadvantage 
than  rt  sign  of  advan<:"e/' 

Mayo  Robson's  Bobbin    (Figs, 

68,  fic),  7o).^Tbis  metliod  a[*peai*s  to 
ni€  Itbly.  for  the  present,  at  all  events. 
♦0  noplace  all  the  other  spei-ial  apparatus 
™eh  fmvi4  been  invented  to  aid  in  the 
i>*seetiou  or  anastomosis  of  the  stoumch 
and  intestines. 

^b.  Kobsori  (Brl(,  MefL  Jouru.,  vol.  ii.  1895,  P-  9^3)  sitates  that,  after 
nsmsF  or  seeing  used  all  the  other  usual  contrivances,  e.j/..  Sennas  plates, 
Murphy's  button,  and  Fanrs  tubes,  he  has  returned  in  enterectomy  to 
the  tuse  of  the  bol>bin,  which  '*  I  infinitely  prefer,  Tu>t  only  on  account  of 
If*  siiDplieity  and  safety.  Init  because  it  can  be  empkned  ^[uiekly.  secui-es 
*fi  tninied lately  patent  channel,  leaves  no  foreign  body  permanently  ifi 
^"^Ittissage.  avoids  stricture  by  securing  continuity  of  nuicous  surtace, 
J*^d  can  \vd  adapted  to  any  of  the  operations  on  the  intestinal  canab*** 
Another  advantage  which  may  be  safely  claimed  is  that  these  bobbins 
^^  mnch  mtae  easily  introduced  when  one  segment  of  intestine,  ^.j/.,  the 
iovver  usually,  is  much  narrower  than  the  upper.  Again,  from  their 
^''^pe,  they  obviously  will  exert  much  k*ss  tension  upon  the  intestinal 


Mayo-RobHou's    Jetakilied    boue 
hobbic.      Th  1  iiadf*    in    \\\\'. 

sizest   for    1  gull-blatldi^r 

aucl  iutfstijjt;,  >iuiij!n  ii  auJ  iulcs- 
tinef  to  ximie  resected  Bmall  iDt^ft- 
tiue,  coloD,  and  rectum.  The  alrove 
19  tbe  size  Qfi<.'d  for  the  colon. 


*  It  will  b:^  a  vciry  great  gain  if  surgeons  fiyd.  as  claimed  bj  Mr.  M.  llobson  (Xa 

'Vdifliiw-  MMlrai^,  1892,  p.  482).  that  there  is   one  rontrivance  ready  to  their  hnndfi 

ctlling  for  much  the  same  technique  in  all  such  vjnietl  operntions  a?*  eritere<;tomj, 

intcstiuAl  auastomodSf  ileo-tsolostomy.  pylorcctomy,  pyloroplastytcholecystciuerostomy, 
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wall  and    the  suttires  wliicli    hold   thera  together,  than   the  pUt 
Prof.  Senn. 

T]i«  decalcified  bone  bobbins  were  in  their  first  issue  like  a  cotton* 
reel,  tlie  rinis  at  the  ends  being  (Fig.  69)  made  larger  than  iti 
centre  in  order  to  prevent  the  body  t^hifting  from  its  place  nntil  it* 
pressure  is  not  needed.  Tlie&e  rims  being  found  too  prominent,  tiii 
bobbin  was  modified  as  shown  in  Fig.  68.  Tlie  following  account  if 
taken  from  fji  Se^n.  Mtd.,  loc,  infra  cii,  (Figs.  69^  70):  "It  seemed 
that  if  one  could  secure  continuity  of  the  mucous  coat  across  the  ue^ 
apertui^  by  means  of  a  continuous  suture  (Fig.  69)  sewn  araund  a  tub€ 
without  the  risk  of  narrowing  the  ahe  of  tlie  orifice,  one  would  be  ablf 
to  avoid  consecutive  cicatricial   narrowing.      The  union  of  the  serout 


Flo.  69. 


The  LOU Hd not] a.  mnco-mucoue  suttire     (Mayo  Hobsou.) 
Fin,  70. 


P 


The  cotitintioiia  Buro-serous  suture.     Below  is  seen  the  knotted  end  of  the 
mo^o  mucous  »tit<"h  which  will  Bhortly  be  shut  in,     (Mayo  Robeon.) 

.^urface^s  could  be  assui^d  by  means  of  a  sero-seix>U8  suture  made  in  tlm 
same  way  as  the  raucous,  one  or  one  and  a  half  centimetres  from  the  edges 
of  the  incision,  so  removing  all  rkk  of  extravasation  (Fig.  70).  Tk« 
opemtion  is  facilitated  by  lyegiiuiing  with  the  sero-serous  sutura  for  th.4 
lx)8terior  half  of  the  incision,  then  putting  in  the  muco-mucous  for  th# 
same  extent.  The  tube  is  then  put  in  j)lace,  the  muco-mucous  uuturi 
next  cmnfileted,  and  finally  the  anterior  half  of  tlie  sero-serous." 

Mr.  Mayo  Kobson  (Bn't.  Mech  Jonrn.,  vol  ii.  1895,  p.  965)  stated  tha,' 
while  usually  employing  two  sutures,  the  nnicous  ami  serous,  with  hi* 
bobbin,  he  has  not  hesitated  to  use  only  one  continuous  stitch  to  unit4 
the  whole  thickness  of  the  gut  where  time  was  an  object  in  the  case* 


A 


.41.LLNGHAM\S  BOB]HX. 


> 


243 


III  fliU  case  he  clahiis  tliat  the  boljbin-operatiou  can   he  done  raore 

<juickly  than  that  with  tlie  buttou,  and  at  the  .same  time  he  believes 

tkt  it  will  give  greater  security  a^i^ainst  leakage  and  a  much   firmer 

bond  of  union.     When  the  double  suture  is  u^ed^  Murphy 'e«  button  will, 

)tr.  Robson  thinks,  only  save  three  ur  four  minutes,  and  lie  points  out 

rliDl  bi^  Hve  causes  of  colectomy  are  living  examples  of  the  contrast  of  the 

.ifter-progres.s  of  the  two  methfids.     Tims  in  cases  i.  ii.  and  v.,  where 

tie  lx>bbin  was  used,  an  iniinterr opted  recovery  followed;  in  case  iii», 

Muq>hy*s  button  took  forty-four  days  to  pass,  aiul  caused  partial  obstruc- 

fion  oil  several  occasions.     In  a  list  of  eases  which  Mr*  Robsoii  prepared 

in  order  to  illustrate  a  pai>er  read  before  the  Clinical  Society  {Brit.  MetL 

Jottni.,  vol.  i.   1896*  p.  451).  the  bobbin  was   used   in  seven  cases  of 

eaterectomyt  and  out  «>f  these  ;>ix  recovered.* 

The  folio  win  «£  adTantages  of  this  method  have,  it  seems  to  me^  been 

feiriy  established  : — ^(  1)  It  facilitates  and  simj*lifies  circular  enterorraphy. 

(3)    Tbe  foi^eign  body  on  which  it  depends  is  sately  dissolved,  instead  of 

beiii^  left  l>ehind   to  come   away,  thus  often   giving   rise   to  aitxiety. 

(^3)   There  is  no  slou^^rhing  connected  witli   its  mmhtit  operandi ;  it  pi'e- 

venfs  siihseijuent  stricture  l>y  establishing  a  continuous  mucous  canal, 

without  the  stage  of  healing  by  granulation.     (4)  Owing  to  the  size  of 

t\ie  bobbin,  and  there  being  no  sloughing  connected  with  it,  the  opening 

pitivided  ijs  siifBcient  and  i>erinanent,     (5}  Though  at  present  it  has  not 

beeti  very  largely  used,  the  pt^rcentage  of  successes  is  very  high.     In 

His  paper,  read  liefore  the  Clinical  Society,  Mr,  Robson  showed  that  the 

use  of  the  bobbin  had  been  attended  bv  a  mortality  as  low  as  8  percent. 

(6)  Last,  but  by  no  means  least  in  importance,  is  the  fact  that  the 

bobbin  is   adai>table   to   a  very  wide   range  of  oiierations.      The  only 

objectioii  to  it  is  one  connnou  to  all  uiechauical  devices— i.e.,  that  it  is 

^01  ahvays  to  hand.     In,  however,   its  cheaj niess,  its  great  variety  of 

813^,  and  the   i-eadiness  with  which   it  can  be   prepared,  it  contrasts 

TOi%'  favourably  with  Murphy's  button,  wliile  from   its  greater  facility 

^  intixxluction,  absence  of  somewhat  perplexing  thivads,  and  the  safer 

tension  it  exerts  U|>on  opposed  01'  apjiroxi mated  segments,  it  seems  to 

'ue  to  be  a   distinct    advance    u]>on    tlie    bone    jdates   of   Prof.  8enn. 

making  all  due  alUtwauce  for  the  excellence  of  the  work  which  these 

«wUer  derices  of  a  very  Ijrilliant  jJioneer  in  abdominal  surgery  have 

d«*ne. 

Allingham*S  Bobbin  (Figs.  71  to  74).— Mr.  H.  Alliugham  has 
inti-odiiLvd  a  bune  Ivubbin  s\  hich  differs  from  Mr.  Kobson's  in  shape  and 
etmctxire.  It  consists  of  two  cones  with  the  ajiiees  united  in  the  tentre 
(fig- 7 J)'  They  are  decalcified  tu  within  about  three-sixteenths  of  an 
inch  of  their  centre.  The  junctiun  of  the  two  cones  is  hai-d  and  nnyield- 
^H  *'•  meet  any  pressure  from  the  sutures  when  tightened.  Besides  the 
wh'mitages  of  other  bobbins  it  is  claimed  that  this  one  cannot  slip  away* 
and  that  when  the  sutures  are  tied  the  parts  r'esected  are  brought 
togt*ther  without  excessiv^e  pressure  on  the  edges  of  tlie  bobbin.  A 
P"'**^triug  stitch  (Fig.  72)  is  run  round  each  end  of  the  gut :  then 
one  ^nulof  the  bobbin  is  inserted  into  one  segment  of  the  intestine,  and 
^  f^uture  is  pulled  tight   b\'  a  knot  twice  tlu'eaded  (Fig.  72),  which 


*r.  Bowlby,  ill  tin*  rliscu!ij,ion  which  folio wetl  Mr.  M.  Robson'ii  paper,  etnpliasited 
IIm;  Mintage  oi  the  bobbin  io  tjcauring  the  mtmeilmre  pus^agc  of  fintua  and  fieoes. 
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will  not  slip,  but  the  final  tie  is  not  made  until  the  other  end  of  the 
bobbin  has  been  inserted  into  the  other  segment  of  intestine.  After  this 
each  suture  is  tightened  to  its  utmost,  the  ends  of  the  intestine  beiug 
thus  drawn  down  to  the  centre  of  the  bobbin  (Fig.  74),  which  from  its 


Fio.  71. 


Fig.  72, 


Fio.  74. 


shape  ensures  that  the  tighter  the  sutures  are  drawn,  the  more  securely 
must  the  intestine  ends  be  drawn  to  meet  in  the  centre  of  the  bobbin. 
A  few  Lembert's  sutures  or  a  continuous  Lembert  s  sutui-e  may  be  used 

Fio.  76. 


( 


A  B,  Central  part  not 
decalcified,  partly  seg- 
mented by  saw-cut.  C, 
Lumen  in  decalcified  end. 


Sy 


A  D,  Proximal  and  distal  intestine.  C  £,  Purse-string 
sutures.  B,  Sub-serous  purse-string  suture,  by  which, 
after  union  of  the  intestine,  one  part  is  invaginated  oyer 
the  other. 


Fio,  77. 


C,  Proximal  groove  in  which  the  two  marginal  sutures  secure  the  orifices  of 
the  two  parts  of  the  intestine,  A  and  B.  D,  Distal  groove  whA*e  sub-serous 
purse-string  presses  the  proximal  intestine  over  the  invaginated  distal  part. 

if  thought  desirable.  It  is  well  to  lightly  scarify  the  serous  coat  for 
half  an  inch  round  the  union  to  promote  exudation  of  lymph.  This 
button  has  been  successfully  used  once  on  the  human  subject  by  Mr. 
Allingham. 


BAILEY'S  DECALCIFIED  BONE  TUBE. 
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Hayes'  Bobbin  (Figs.  75  to  78).— Mr.  Hayes  has  devised  (Laticet, 
vol.  i.  1895,  p.  1 619)  another  ingenious  button,  partly  decalcified,  by 
which  he  obtains  additional  security  by  easily  invaginating  one  piece  of 

Fio.  78. 


Lateral  anaBtomosis  by  Hayes'  bobbin.  £  and  F,  Apertures  to  receive 
the  bobbin.  D  and  C,  Marginal  sutures.  K  and  I,  Sub-serous  purse- 
string  sutures. 

resected  intestine  within  the  other.  It  is  not  stated  whether  the  bobbin 
has  been  successfully  used  on  the  living  subject.  The  drawings  are  so 
clear  that  they  explain  this  method  of  themselves. 

Bailey's  Decalcified  Bone  Tube.— Mr.   R.   Cozens   Bailey 

describes  (St,  Barth.  Hosp.  Bsports,  1897)  ^^o  successful  cases  in  which 
he  made  use  of  the  tube  shown  in  Fig.  79.  The  first  case  was  one  of 
resection  of  six  inches  of  gangrenous  small  intestine  from  a  strangulated 
inguinal  hernia  ;  the  second,  one  of  artificial  anus  of  long  standing. 


Fio.  79. 


PULL    size 


Bailey's  decalcified  bone  tube. 

The  method  of  using  the  tube  and  the  advantages  claimed  for  it  are  best 
described  in  Mr.  Bailey's  own  words : 

"The  intestinal  contents  being  kept  back  by  two  pieces  of  rubber 
drainage-tube  passed  through  the  mesentery  and  tied  round  the  bowel 
some  distance  above  and  below  the  site  of  operation,  so  as  to  be  out  of 
the  way,  and  the  necessary  amount  resected,  a  single  stitch  is  passed  at 
the  mesenteric  border  through  the  whole  thickness  of  both  ends  of  the 
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gut,  and  tied,  thus  bringing  the  divided  exti'emities  together  at  their 
attached  margin.  This  is  important,  as  it  not  only  prevents  the 
peritonaeum  being  stripped  back,  but  also  greatlj'  facilitates  the  applica- 
tion of  the  circular  ligatures  at  a  subsequent  stage  of  the  operation. 
The  tube  is  now  passed  into  the  bowel,  and  when  in  position  one  end  of 
the  gut  is  brought  well  downi  over  its  coiTesponding  groove  and  secured 
by  a  silk  ligature  passed  through  the  gap  in  the  mesentery,  and  made 
to  encircle  the  whole  circumference  of  the  bowel  in  such  a  way  that 
when  tightly  tied  it  lies  within  the  groove.  The  part  beyond  the  silk 
is  then  trimmed  with  scissors,  so  that  only  just  sufficient  is  left  to 
ensure  the  ligature  holding.  The  other  end  is  then  treated  in  the  same 
way.  A  little  difficulty  may  l>e  experienced  here  in  getting  the  ligature 
to  include  the  whole  thickness  of  the  intestine,  the  part  most  liable  to 
escai^  being  the  mesenteric  border  ;  but  this  entirely  disappears  if  t\i'o 
little  points  which  I  have  insisted  upon  be  observed :  firstly,  the  prelimi- 
nary tying  together  of  the  ends  by  a  suture  at  the  mesenteric  attach- 
ment ;  and  secondly,  the  inclusion  of  a  sufficient  length  beyond  the 
circular  ligatures,  the  excess  l^eing  subsequently  removed  wdth  the 
scissors. 

"  At  this  stage  the  operation  site  should  be  thoroughly  flushed  with 
an  antiseptic  solution  in  order  to  remove  any  particles  of  faecal  matter^ 
&c.,  which  may  be  present.  The  assistant  now  grasps  the  intestine  at 
a  little  distance  from  the  ligatures,  and  by  approximating  his  hands, 
brings  the  serous  coats  into  contact  in  such  a  way  that,  if  the  proximal 
and  distal  portions  of  the  gut  are  of  equal  calibre,  a  point  an  eighth  of 
an  inch  above  the  upper  meets  a  point  a  corresponding  distance  below 
the  lower  ligature,  over  the  centre  of  the  space  between  the  grooves  on 
the  tube.  If,  however,  there  is  great  inequality  in  the  sizes  of  the  two 
portions  of  intestine,  the  smaller  can  be  invaginated  into  the  larger,  and, 
as  I  previously  pointed  out,  probably  this  manoeuvre  would  be  more 
easily  carried  out  by  using  a  conical  instead  of  a  cylindrical  tube. 

**  The  serous  coats  thus  approximated  are  fixed  in  position  by  a  row  of 
Lembert's  sutures.  In  the  case  of  small  intestine,  five  or  six  of  these 
only  wuU  be  required,  one  on  each  side  close  to  the  mesentery,  which 
should  be  passed  first,  the  remaining  three  or  four  round  the  rest  of  the 
circumference.  The  chief  advantages  which  I  claim  for  a  tube  of  this 
sort  are — 

"  (i)  Tliat  it  provides  the  largest  possible  temporary  channel  for  the 
passage  of  intestinal  contents. 

**  (2)  That  till  it  softens,  or  the  ligatures  cut  through,  the  escape  of 
fascal  matter  is  absolutely  prevented. 

**  (3)  That  since  the  row  of  sutures  takes  no  part  in  keeping  the 
junction  water-tight,  a  sufficient  number  to  keep  the  jMirts  in  apposition 
only  is  required  ;  and  these  being  few  and  easily  introduced,  the  time 
required  for  the  operation  is  greatly  diminished. 

''  (4)  That  the  tube,  having  fulfilled  its  purposes,  undergoes  absorp- 
tion and  leaves  no  bulky  mass  to  pass  along  the  canal." 

Paul's  Method  (Liverpool  Med.-Chir,  Joum,,  July  1 892).  (Figs. 
80  to  83.) — This  method  has  only  a  limited  application,  but  is  described 
in  honour  of  its  originator.  End-to-end  union  of  divided  intestine  is 
brought  about  by  invagination  aided  by  a  bone  tube.  The  method  is 
as  follows : — First  the  operator  is  prepared  with  a  decalcified  bone  tube. 


cnannel  ot  tJie  intestine, 
as  a  splint  to  keep  the  parts 
tjiiiet  during  the  early  stages 
ct'  repair. 

The  piece  of  bowel  having 
Been  exciged,  Uie  tube  is  sewn 
into  the  upper  end  :  with  a 
contiiiuuns  suture  of  chroniic 
g^ut  or  Slit  passing  through 
the  holes  in  the  tube  and 
taking  up  the  serous  and  mus- 
cular coats  of  the  howel,  the 
.traction-thread  is  then  pnssfd 
til  rough  the  wall  of  the  lower 
segment  about  three  inches 
down,  as  in  Fig,  80,  B.  Next, 
the  two  cut  ends  of  bowel  are 
quickly  attaclied  to  each  other 
with  a  continuous  silk  suture. 
An  assistant  now  draws  firndy 
©u  the  ti-act ion-thread,  whilst 
jfclie  operator  produces  a  short 
invagination  which  is  retained 
in  position  by  three  or  four 
Lemberts  sutures  (Fig*  81, 
t;  2,  2).  Finally,  the  traction- 
thread  is  drawn  tight  and  cut 
ofi'  shoit,  its  end  dropping  into 

^  e  bowel* 
It  is  claimed  for  this  opera- 

on  that — (i)  the  clusiue  h 
lutely  secure  as  long  as 
bone  tube  remains  intact, 

r  until    sloughing    lias    had 
feime  to  occur ;  (2)  a  free  pas- 
^ag6   ia   at   once  establi.shed ; 

3)  the  opening  does  not  sub- 

lequently  diminish  or  contract. 
The  bone  tube  is  gradually  dis- 

ntegrated,  and   will  probably 

LOt  be  seen  again. 
When  invaginating,  an  error 

1111*1  }>e  guarded  against.    The 

invagination  h  most  easily  pro- 

fluced  by  allowing  it  to  commence  about  half  an  inch  or  so  below  the 

^ube  (Fig.  83).     This  means  that  the  cut  will  be  barely  covered  by  it, 

rhilst  the  lumen  of  the  bowel  will  be  considerably  blocked,  and  the 

iperation  consequently  most  imperfectly  performed.     It  must  be  made 


A.  TLe  decalcified  bone  tube.  i.  The  lower  or 
diatal  end  perforated  for  ^^eT^itig  to  the  bowel. 
2»  The  traction -thread  urmed  with  long  sewing- 
needle,    3,  Ita  attachment  to  the  tube. 

B.  A  ftirtli*fr  stage  in  the  operation,  i.  The 
proximal  end  of  the  bowel  with  the  tube  sewn  in. 
3,  The  distill  end  not  yet  sewn  to  the  proximal, 
but  (^)  the  traction  thread  has  been  passed* 

C.  The  operation  completed,  1,  The  sheath  or 
intnasuscipieiis  of  the  itivaginatioD,  2,  The  Lem- 
bert  HQtureH  for  retaining  the  parts  in  position. 

D.  The  part*;,  shown  in  section,  i,  The  tube 
in  situ.  2y  The  traction-thread  cut  short.  3,  The 
proxLtnal  end  of  bowel  entering  the  intuisstis^ep- 
tiuu.  4,  The  distal  end  supplying  the  retumiug 
and  eui^heathiiig  layers.     (Paul.) 


i 
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Fn*.  8i. 


to  roniiueiice  immediaielif  below  tlie  tulK^  by  drawing  the  very  first  parfc 
of  tho  lower  segiiient  iipwanl.s  with  the  tips  of  the  fingers  (Fig.  82), 

and  care  miiat  be  exercised  to  ob— 
serve  that  the  mesenteric  side  of" 
the  bo  we!  is  as  thoroiigldy  covered  bv^ 
the  invagination  as  the  other  iside. 

Mi\  Paul  has  made  us©  of  this. 
nivthiid  with  brilliant  success  ia. 
two  cases  of  resection  of  gangi'enous* 
small  intestine  in  femoral  hernia 
(/oc.  sujira  cii.;  CUju  Soc,  IVanf,^ 
1 892  ;  Brnt,  }feff,  Jmni.,  vol.  i*  1 894, 
p*  23s).  Mr  Horrocks,  of  Bradford^ 
has  also  used  this  method  most  sue — 
cessfully  in  a  case  of  resection  0"f 
intestine  for  sarcoma.  About  tliirty-nine  inches  were  removed,  but  the* 
exact  position  is  nut  iriven,     Tt  is  noteworthv  that  as  in  this  case  and 


% 


1 1  Showing  the  cut  nieseDtery  ituproperly 
irllo^  i»d  lo  Kibpe<.  2,  The  Dieseiitery  drawu 
togtsther;  but  thtr  diagram  wrongly  iiidi- 
C'fttes  ft  fititcli  pAHHtn^  tlirough  Uie  howel 
without  piercing  the  meaetitery.     (Paul.) 


Fio.  82. 


ViG,  8\. 


Prodncjtig  the  iuvftgiuaUon  immediatelif  below  the  cut,     (PauI.) 

Mr.  Paurs  second  one,  owing  to  the  dilated  condition  of  the  up|:»er  par 
of  the  intestine^  it  would  have  been  ditiicidt  to  inva^jfiiiate  the  upper 

into  the  lower  bowel,  the  lower  was  invagi- 
nated  into  the  upper  without  ill  result. 

Mr.  Paul  would  only  recommend  his  methoci 
for  the  smalt  intestine,  as  most  parts  of  the 
large  are  too  fixerl  to  admit  of  sufficiently 
frer  nifuiipidatiiin  of  the  boweh 

Absorbable  Plates.— The  follomng 

siibstancet,  have  been  used:  (i)  Decaleifled 
Bona,  by  Prof,  8enn  ;  these  are  well  known, 
and  have  been  largely  used.  The  mode  of 
einjdoying  them  is  given  in  detail  below, 
p.  271.  (2)  and  (5)  Turnip  and  Potato,  These  vegetable  plates 
iiave  been  largfty  exiierinifnted  upon  in  America  and  by  a  few  Con- 
tinental surgeons— vun  Barayz,  H*^igK  and  Butz — ^Dr.  Dawbarn.  of 
New  York,  seeming  to  have  been  the  iirst  to  show  exj)eri mentally  that 
these  vegetable  {dates  could  l>e  useil  suecessfuUy  (Ann,  of  Surtj.,  voL  i. 
1893,  and  Magilh  l&c.  hijm  cit.).  A  little  later,  but  independently, 
von  Bara^'Z,  of  Lemberg  (Ceiitr.f.  Chii\.  1892.  p.  575,  and  Arch,/.  kUn, 
Ckir,t  Bfl.  xHv.  *S.  513-591),  piildished  a  series  of  experiments  and  some 
succeasful  cases  of  gastro-enterostoni}\  in  which  plates  of  this  material 


The  iu  vagina  tit  >  a  carelessly 
produeddt  The  himeu  of  the 
bowel  ii  partly  ilofsed,  imd  the 
line  of  suture  barely  covered. 
(Paul.) 


ABSORBABLE  PLATES— LAPLACE'S  FORCEPS.  249 

were  made  use  of.  We  first  have  to  consider  the  advantages  and  disad- 
vantages common  to  all  absorbable  plates,  and  then  to  compare  the 
plates  of  decalcified  bone  with  those  of  raw  vegetable. 

When  Prof.  Senn,  to  whom  modern  surgery  owes  so  much,  introduced 
the  principle  (Intest.  Surg.,  1889),  ^^^  following  were  the  chief  advan- 
tages claimed :  (i)  To  save  time ;  (2)  to  do  away  wdth  the  evils  resulting 
from  too  many  sutures ;  (3)  to  secure  a  larger  surface  of  approximation 
of  the  serous  surfaces ;  and  (4)  to  give  complete  rest  to  the  parts  which 
it  is  intended  to  unite.* 

On  the  other  hand,  the  following  objections  have  been  brought  against 
the  decalcified  bone  plates :  (i)  That  they  are  expensive,  tedious  to  pre- 
pare, and,  as  many  sizes  are  required  for  various  different  contingencies, 
they  are  not  likely  to  be  at  hand  in  an  emergency  ;t  (2)  that  the 
opening  left  is  too  small ;  (3)  that  they  require  for  their  absorption  and 
disappearance  several  days  after  they  have  ceased  to  be  needed ;  (4)  that 
it  is  diflScult  to  adjust  the  plates  with  the  right  degree  of  pressure  when 
they  are  approximated.  If  they  are  tied  too  tight  they  will  cause  pres- 
sure-sloughing of  the  serous  surfaces :  on  the  other  hand,  if  the  plates 
are  not  held  and  approximated  firmly  enough,  they  may  slide  upon  each 
other,  and  thus  cause  obstruction  of  the  opening ;  (5)  it  is  not  easy  to 
return  the  bowel  and  bone  plates  unless  the  opening  into  the  abdomen 
is  a  fi'ee  one.  This  has  been  found  to  be  the  case  after  making  use  of 
them  for  intestinal  anastomosis  for  gangrenous  hernia. 

Of  Vegetable  Absorbable  Plates  I  can  say  nothing  at  first  hand, 
having  never  tested  them  or  seen  them  used.  They  are  strongly 
recommended  by  some  American  and  one  or  two  Continental  surgeons 
(p.  248),  who  claim  that  these  plates  have  all  the  advantages  of  Senn's 
bone  plates,  and  others  peculiar  to  themselves — viz. :  (i)  They  are  very 
cheap :  (2)  they  are  always  at  hand,  being  readily  made  out  of  materials 
— turnip  or  potato — which  are  easily  obtained  ;  (3)  they  quickly  soften, 
and  are  absorbed  when  no  longer  needed ;  (4)  they  can  be  made  with  a 
large  opening. 

Laplace's  Forceps. — The  following  description  of  this  ingenious 
instrument  is  given  in  Dr.  Laplace's  own  words  (Ann.  of  Surr/,,  March 

1899): 

"  The  forceps  consists  of  two  parts  which  are  really  haemostatic  forceps 
curved  into  a  semicircle  on  each  side  (Fig.  84) ;  only,  held  together  by 
means  of  a  clasp,  they  open  as  two  rings  (Fig.  85).  They  are  opened 
M'ithin  the  intestine,  and  serve  the  same  purpose  as  Senn's  rings  or  any 
other  ring  that  has  been  devised,  bringing  serous  membrane  to  serous 

*  A  useful  paper  by  Dr.  W.  S.  Magill,  of  Chicago,  on  the  results  obtained  by  the  use 
of  absorbable  plates,  will  be  found  in  the  Ann.  of  Surg. ^  Sept.  1894.  Tables  are  given, 
and  the  writer  maintains  that  in  87  operations  there  were  only  20  deaths,  a  mortality 
of  about  23  per  cent.,  and  that  of  these  20  deaths  only  one  was  due  to  the  plates. 

t  Some  surgeons  have  found  that  the  plates  are  not  easily  preserved.  I  hardly  think 
this  fair  to  Prof.  Senn.  I  have  found  no  diflSculty,  by  following  his  directions. 
Mr.  Lockwood  thus  states  his  experience  in  characteristically  terse  and  vigorous 
JADgoage  :  *'  My  own  experience  of  bone  plates  is  as  follows : — Intending  to  try  them 
apon  a  suitable  occasion,  a  bottle-full  was  obtained  from  the  instrument  maker. 
These  dried  up  and  became  hard  and  horny.  Others  were  procured,  but  they  disin- 
tegrated and  formed  a  kind  of  mud  at  the  bottom  of  thie  jar"  (^Med.-Chir.  Trans,, 
voL  Ixxvii  p.  198). 
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tnembrane.  Aeenrate  sntimng  h  the  opemtiou  of  the  present*  Then 
fore  if  th€^e  foreepe  are  within  the  gut  and  gntures  ai*e  applied,  as  th*. 
would  be  with  the  help  of  S^im'^  rings,  it  follows  that  sutui-es  are  iiitn 
dueed  all  round,  except  wh^pe  the  forceps  penetrate  the  parts  that  ai 
suturecL  Thr  snturing  being  done*  the  forceps  are  released  by  loosenin 
the  cla^,  and  then  withdrawing  the  forcepii?  out  of  the  i?niall  openii 


Fto.  «4. 


Fio,  85- 


The  l)(Eiii€htatic  forteps  bfut  itito 
B«mieircl6i  and  cl&mp  to  hold  them 


The  forceps  cUmped  tog«iher,  and 
opened  m  two  riiigs. 


iirt*t  one  half,  tlien  t!ie  other,  when  the  operation  is  finished  by  a  stitr 
*jr  two." 

ITie  foiT^eps  iimv  l>e  used  nut  only  for  circular  enterorraphy  but^ 


Kud-U].rU(l  ttui%tou306ift.    Four  fijution  sutures  are  appUed  tt  the  cardinal  pQuid 
imiUiig  the  ends  to  he  approximated, 

for  lateral  anastomosis,  gastro-enterostomv,  &c.,  the  instniment  beit 
niale  in  five  different  sizes.     The  advantages  claimed  ar^:  (i)'  Hapidi' 


A 
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ftndiwjcuracy  of  STitnriii^  without  leaving  any  fnreigii  substance  within 
ft^gnt;  (2)  an  absolute  control  of  the  fiekl  of  opemtion  by  meanf^  of 
tlie assistance  of  the  handles  of  tlie  forceps;  (3)  the  facility  with  which 
^te  fttrceps  are  applied,  preventing  the  escape  of  intestinal  contents 
<J«ring  the  operation. 

Fio.  87. 


P 


^Hd-to-eod  atiasiomoAis.     The  forceps  In  mivodnced  between  two  sutures, 
and  one  blade  is  made  to  pass  into  each  end  of  the  gut. 

.,  ^^'to*End  Anastomosis  is  performed  as  follows  :  **  Having  resected 
e  reqiiij^LMJ  anionnt  of  intestine,  the  two  ends  are  first  united  by  a 
3tion  stitch  at  the  four  cardinal  points.     This  assures  the  right  rela- 

Fill.  83. 


^ad-to-eud  anaetomoAis.    The  forceps  t*  clamped,  bringiug  tieroua  tnem- 
braue  to  eerouH  membraue;  sutureR  have  been  applied  circularly. 

^^trru?     ^'*^  mesentery  in  the  two  ends  of  the  gut.     The  ibrceps  are 
^  odnced  between  two  of  these  stitdies.     The  blades  are  opeaied  apart 


Eud^o-eod  auastotno^is.    Tbe  auastoiaoijis  k  completed. 

the  gut.     The  clamp  is  amoved;  one  half  of  the  forceps  is  1^010%^: 
the  other  lialf  is  tlien  removed.     The  operation  is  completed  by  adding 
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one  or  two  stitches   to  close  the  opening  through  which  the  I'orcpps 
were  rem  over!/'' 

Comparison  of  Enterorraphy  with  the  Chief  Devices 

intendiag  to  Aid  or  Replace  it  —  Enterorraj.liy  hy  i-iniUar 
suturing  must  he  admitted  to  he  tlje  ideal  oj^eration  tVom  its  sim]»licit\% 
the  entire  absence  of  any  es]>ecial  apparatus,  and  tlie  tact  that  no  ibi-eigii 
tody  is  left  behind  which  may  perhaps  give  tronble  ere  it  come  away. 
Tlio^e  who  condemn  it  as  nnsncces^sfnl  must  remember  (i)  tliat  it  has 
been  gradually  and  slowly  perfected,  being  often  laid  aside  fur  some 
new  device  and  then  resorted  to  again,  arjd  fhat  it  was  veiy  largely 
nser]  in  the  earlier  and  darker  days  of  intestinal  surgeiy  ;  (2)  that  when 
Qsed  by  skilled  hanck  it  has  proved  most  eftective  and  ivliable  in  the 
time  of  emergency.*  When  used  by  such  hands — and  it  is  one  advan- 
tage of  this  method  that  it  is  easy  for  miy  opemting  surgeon  to  acquire 
skill  in  it — care  will  be  taken  to  fnlfil  the  conditions  necessary  for 
successful  enterorraphy,  \va.  :  ('/)  sufficient  inversion  of  the  serous 
coats;  (/*)  sufficient  penetration  fif  the  coats  without  perforation  of  the 
lumen  of  the  int>estine;  (r)  careful  adjustment  of  the  junction  of  the 
Jftfestine  and  the  mesentery  (Figs.  59,  97,  99),  and  (ff)  placing  of 
tlie  fiutures  in  healtliy  tissues. 

It  is  right  to  stnte  clt^arly  here  that  many  excellent  judges,  men  well  * 
experienced  in  intestinal  surgery,  condemn  circidar  enterorraphy.    Thus 
^^.  A.  B.  Robinson  (Ann.  of  Suty..  vol.  i*  1 89 1,  p.  430)  states  that  he 
touud  it,  fiTim  experiments  on  dogs,  very  dangerous,  fc^-  the  following 

k    'Masons  :  (1)  It  paralyses  the  gut,  and  hence  does  not  so  readily  relieve 
^B  fffical  obstruction  which  is  the  immediate  object  of  surgical  inter- 
ference.    To  this  it  may  be  replied  that,  as  shown  at  p.  257,  the  joining  of 
^'^ds  of  intestine  resected  while  obstruction  is  present  should  lie  deferred 
^^Henever  possible  ;  and  when  this  is  not  possiljle — a  rare  contingency — 
^*©  intestines  should  be  thoroughly  emptied  before  they  are  resected. 
^f   this  is  not  practicable,  union  should  be  deferred  and  drainage  con- 
^■rined  by  I^anl's  tubes  (Fig,  54.  Ac).     (2)  A  tieeal  listula  is  apt  to  arise 
^^  the  point  of  suture.     (3)  (iangrene  or  sloughing  nuiy  arise  fro<n  the 
r>T"essure  of  numerous  sutures.     These  are  very  fair  criticisms.     They 
*^\asteach  be  met  by  care  in  snturing,  and  by  attention  to  the  junction 
^^  the  intestine  atul  the  mesentery.    (4)  The  himen  of  the  f  wo  emls  may 
•^**^  unetpial.    When  this  difficulty  is  marked^  circular  enterorraphy  must 
^^■^  abandoned  for  intestinal  anastomosis.     (5)  Pathological  changes  due 
"^O    obstruction  in  the  bowel  may  offer  impediments.     The  gut  may  be 
S^i*etched  so  thin  that  a  needle  cantu">t  Ije  passed  between  the  muscular 
and  mucons  layers  without  danger  of  i»enetrating  the  mucous  layer  and 
<^^nsing  ffecal  fistula.     I  have  pointed  ont  elsewhere  (|>,  257)  that  union 
*^t   resected  intestine  is  not  to  be  attempted  where  ohi^truction,  over- 
distension, &c,,  are  present.     Where  the  distension  has  been  prolonged, 
^s  in  tnalignant  disease  low  down  in  the  canal,  circular  enterorraphy  is 
cjontra-indicated.     This  is  not  the  case  where  the  obstruction  has  lieen 
of  shorter  duration — e,*j,,   in   gangrenous  hernise — as   shown    by   the 

•  To  mention  11  few  canes  only,  I  refer  my  reader  to  those  of  Mr.  I^ockwood  anil  to 
t>r,  McCogh'ii  four  fluccesefiil  cases*  of  eircular  enterorraphy  after  re^eetion  of  small 
intuttne  for  gaDgrenc.  To  such  urgent  emergencies,  circular  enterorraphy  is  espeeially 
«iiii.iHt  if  the  iurgeon  has  bad  sufficient  practice  to  rely  on  himself. 
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successful  crises  given  at  p.  262.  (6)  Circular  stricture  followed  the 
experiments.  Some  of  the  strictures  wei"e  so  severe  that  both  faeces  and 
gais  were  iietually  obsti'uetc^.  (7)  The  long  time  requii-ed  for  a  circular 
enteron'i'iphy  militates  against  the  chanees  of  recovery.  Of  all  surgery 
in  tiie  wurld.  intestinal  nurgery  should  be  raj^ici  ami  skilful.  Of  the 
diHerent  njethu«ls.  Dr.  Hobinson  i-ecommends  J.embeit's  i*utures,  making 
these  continuous  for  two,  three,  or  four  stitches.  This  worked  well  and 
saved  time,  thi-ee  to  five  interruptions  of  Lembert*3  sutures  completing 
the  circle  round  the  gut.  In  this  way  a  cii'cujar  enterorraphy  can  he 
completed  in  les?;  than  lialf  an  hour,  Dn  Robinson  emphatically  op[X)sea 
a  circular  t^nterorraphy  witii  a  cuntiimous  Lenil>ert's  suture.  "  This  was 
carefully  tried,  and  the  won^t  strictures  of  all  i^esulted ;  not  only  that, 
but  the  thread  gi-adually  fell  into  the  gut  lumen,  and  its  end  dangled 
for  days  and  even  weeks  there  before  it  became  entirely  set  free.  This 
long  thread  will  ceitainly  be  a  dangerous  source  of  infection,  as  infective 
fluids  ran  go  along  it  by  mere  capillary  attraction,  not  to  speak  of  the 
wiiler  faK*nl  fistula  it  may  create."  There  is  much  weight  in  these  last 
two  criticisms.  An  increasing  number  of  lucent  successful  cages  of 
circular  enterorrajihy.  amongst  these  being  one  by  Lockwood  (p.  262), 
three  by  MeCosh  (p.  262),  one  by  Ransoboff  (p.  262),  and  many  by  Con- 
'  tinental  surgeons,  show,  however,  that  they  are  not  unanswerable. 

Messrs,  Ballance  and  Edmunds  (Trans.  A[e(L'Chir,  Soc,  1896)  have 
carried  out  an  experimental  enquiry  with  especial  reference  to  the 
question  of  the  best  means  of  uniting  resecteil  intestine.  The  followingj 
very  briefly  put,  are  some  of  the  conclusions  to  which  the  authoi-s  were 
led  with  regard  to  enterorraphy,  and  othei*  methods  of  ivsecting  intestine. 
With  regard  to  end-to-end  union,  the  above-niejitioned  authors  prefer 
simple  suturing  to  the  use  of  any  form  of  supporting  apparatus.  They 
recommend  either  the  Czerny-fjenilx^rt  or  ilaunsell's  method.  Of  five 
experiments  on  ttogs  performed  by  the  former,  and  two  by  tlie  latter 
method,  all  did  well.  With  regaixi  to  the  Czerny-Jjembeii:  methotl, 
emphasis  is  laid  on  the  care  needed  at  the  mesenteric  junction  and  on 
tlie  folloT»\ing  facts.  In  the  small  intestine  eversion  of  the  mucous 
membrane  takes  place  tu  such  a  marked  degree  that  the  insertion  of  the 
inner  row  of  sutui*es  only  rt^uUs  in  apposition  of  mucous  membrane  to 
mucous  nieml>rane.  Thus  the  integrity  of  the  juncti<.vn  depends  solely 
on  the  Ijembert  sutures.  The  result  of  the  inversion  produced  by  these 
is  a  ridge  which  i-emains  at  the  line  of  junction,  sometimes  seriously 
contracting  the  lumen  of  the  gut.  This  untowaixl  result  is  especially 
likely  to  l>e  brought  about  if  the  surgeon  is  uncertain  about  the  efficiencj' 
of  his  niw  of  Lembert's  sutures,  and  is  teniptecl  to  put  in  others,  still 
fuither  diminishing  the  lumen  of  the  bowel.  The  aliove  objection  does 
not  ajtply  to  Maunseirs  method,  whicli  produces  ver}'  perfect  union, 
mucous  coat  being  united  to  raucous,  muscular  to  muscular,  and  serous 
to  serous.  After  the  Czerny-Lembert  method  a  circular  ridge  or 
diaphragni  is  always  to  be  found  on  laying  open  the  intestine,  Tliis  is 
not  so  after  the  Maunsell  metliod  :  here  it  is  quite  difiieult  to  recognise 
the  line  of  circular  junction,  this  presenting  a  marked  contrast  with 
the  ridge  seen  iit  the  site  of  the  longitudinal  incision  which  had  l>een 
closed  by  Lembert's  sutures. 

Of  the  diflferent  methods  of  producing  lateral  anastomoeia,  Mr, 
Ballance  and  Mr.  Edmunds  consider  Halsted's  (Figs.  106  to  108)  to  be 
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superior  to  all  in  which  plates,  bubhiiis,  aiitl  other  mechanical  aids  ai*e 

usecL     The  above-mentioned  authorities  eniphas^ise  one  objection  wliich 

applies  to  all  of  the  above — viz.,  that  the  surgeon  may  veiy  likely,  in 

cashes  of  emergency,  not  l>e  j»rovided  with  the  size  he  requires.     As  to 

the  claim   that    such   devices  shorten   the  time  of  operation,   Messrs. 

Ballanee  and   Edmunds  i-eply :  (i)  That  if,   as  in  8euu's  method  of 

anastomosis,  sutures  have  to   he  placed  around  the  plates^  the  time 

is  not  umch  slu:ni-ened.     (2)  Hueh  a  method  as  Halsted  s  lateral 

losis  does   not   take    loner    if  proper  attention   is   paid  to   the 

following  essentials  :    (a)   A   plentiful   supply   of  round  needles  ready 

threadeci   with   silk   sufficiently   thick    not   to   cut  the  intet^tinal  coats. 

0)  Using  the  needles  as  splints.    Thus,  if,  just  as  one  thread  is  coming 

loan  end,  the  netj'dle  which  carries  it  be  left  iH'  situ  transfixing  the  cut 

^«dgeB,  this  will  keep  the  parts  together  and  greatly  facilitate  the  intro- 

ductioa  of  the  next  suture. 

It  is  becoming  increasingly  clear,  I  think,  that,  in  the  hands  of  an 
ojx^rating  surgeon  who  has  takeji  care  to  acquire  skill  by  practice,  the 
*^luf*f  objections  to  euterorraphy  will  be  veiy  greatly  reduced — viz.,  the 
time  taken,  the  number  of  sutures  needed,  the  risk  of  perforating  the 
lamenof  the  gut,  of  leakage  at  the  junction  of  mesentery  and  intestine, 
^ifld  of  stenosis  from  contraction  of  the  cicatrix,  especially  if  the  in  ver- 
sion has  been  needlessly  free. 

Where  the  surgeon,  from  any  want  of  faith  in  his  skill,  or  from  the 
cunditiou  of  tlie  patient  requiring  tliat  the  operation  should  be  com- 
pleted speedily,  prefers  to  rely  upon  one  of  the  devices  intended  to  aid 
or  to  replace  circular  enterorraphyt  he  will  be  wisest  in  making  use  of 
Miirphy*s  button  or  Mayo  Hol>son's  bobbin.  Of  these  Murphy's  button 
[is  highly  to  be  reconunended  on  account  of  the  rapidity  with  which  the 
^^Hition  can  be  completed.  For  although  there  are  undoubted  objec- 
rtions  to  the  use  of  the  button,  as  above  described,  careful  adjustment  in 
^elbjiourished  int-estine,  and  a  wise  selection  in  choosing  the  size  of 
^Hittou  to  be  used,  will  avoid  most  of  them.  Moreover,  it:  must  be 
•^niemhered  that  the  accidents  that  have  hapj^ened  are  comparatively 
^J^*  and  the  results,  as  far  as  can  be  judged,  are  on  the  whole  satisfac- 
tory. Comparison  between  Murphy's  liutton  and  other  methods  of 
'^Section  in  the  series  of  226  cases  of  resection  of  intestine  for  gan- 
^ftnoiis  hernia  collected  by  (iibson  (Ann.  of  Surfj.,  Nov.  igoo)  is  on 
the  whole  to  the  advantage  of  the  Murph}'  button ;  for  in  the  63  casea 
ifi  which  Murphy's  button  was  used  there  were  1 4  deaths,  i,e.,  a  mortality 
^f  22  per  cent.,  while  in  the  remaining  1 63  cases  in  which  various 
other  methods  were  made  u.se  of  there  were  44  deaths,  or  a  mortality  of 
-7  per  cent. 

Moreover,  Sir  F,  Treves  (Brit.  MecL  Jouni.,  Aug,  28.  1S98)  considers 
*Hat  the  Murphy  button  is  the  best  means  of  uniting  divided  intestine, 
waving  employerl  it  in  fifty  cases  wit!i  satisfactory  results. 

Mayo  Robson's  I  bobbin,  by  giving  support,  facilitates  the  suturing  at 
**he  time  and  supplies  some  of  the  conditions  which  are  at  the  root  of 
^ims  excellent  priuiiple— viz.,  the  giving  sup[jort  to  the  ends  of  the 
juteatiue  by  a  body  which  \vill  Ije  safely  absorbed.  From  its  shape,  and 
ite  aimplicity  in  the  absence  of  threads.  I  consider  this  bobbin  moi-e 
^•aaily  inserted  and  used  in  effecting  a  direct  junction  of  the  ends  than 
h'of  Semi's  plates  and  lateral  anastomosis,  while  its  ready  applicability 
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to  a  very  large  range  of  different  operations  puts  it,  in  my  opinion, 
on  an  equal  footing  with  ^lurphy's  button.  Moreover,  the  part  it  is 
intended  to  play,  and  the  material  of  which  it  is  made,  render  it  far 
safer  than  that  most  ingenious  device. 

The  same  absence  of  any  threads  to  tie,  and  its  wider  applicability, 
make  Mr.  Robson's  bobbin  superior  to  Mr.  Paul's  decalcified  bone  tubi?, 
though,  as  I  have  stated  at  p.  248,  several  successful  cases  prove  the 
efficiency  of  this  device. 

The  choice  may  be  said,  therefore,  to  lie  between  direct  suture  or 
Maunsell's  method.  Murphy's  button,  and  Mayo  Robson's  bobbin. 
Which  of  these  methods  will  be  finally  judged  to  be  the  best  is  still 
uncertain. 


BESECTION    OP    INTESTINE.      ENTERBCTOMY. 
COLECTOMY. 

Indications  for  Resection  Operations. — The  chief  of  these  are: 
(l)  New  growths.  (2)  Gangrene  after  strangulation  in  hernia  or 
intestinal  obstruction.  (3)  Injuries,  gunshot  or  otherwise.  (4)  Some 
cases  of  irreducible  intussusception.  (5)  Some  cases  of  artificial  anus 
where  the  canal  of  the  intestine  cannot  be  otherwise  restored. 

I  propose  to  say  a  few  words  about  the  first  two,  the  most  frecpient  of 
the  above  indications. 

The  subject  of  Resection  for  (umshot  and  other  Injuries  is  fully  dealt 
with  in  the  next  cha])ter. 

(i.)  Indications  for  Resection  in  New  Growths. — In  deciding 
between  resection  and  one  of  the  forms  of  anastomosis  without  resection, 
or  between  resection  and  artificial  anus,  the  surgeon  should  pay  parti- 
cular attention  to  the  follo\Wng  points,  both  local  and  general.  The 
more  they  are  present,  the  more  favourable  is  the  case.  Small  size, 
definite  outline,  especially  if  the  growth  approaches  the  annular  form, 
free  mobility  as  pointing  to  absence  of  adhesions,  entire  absence  of 
that  tenderness  which  points  to  peritonitis,  or  even  to  that  breaking 
down  and  suppuration  which  may  accompany  new  growths  when  they 
ulcerate  and  become  septic,  a  situation  in  which  the  growth  can  be 
easily  got  at  and  isolated,  e.f/.,  when  it  attacks  a  portion  of  intestine 
with  a  long  mesentery,  and  not  a  fixed  part  such  as  the  splenic  or 
hepatic  flexure.*     These  are  the  chief  local  points. 

Amongst  the  general  points  that  must  weigh  with  the  operator  are 
the  strength  and  nutrition  of  the  patients,  their  fitness  to  bear  a  severe 
operation  and  to  supply  the  needful  plastic  repair. 

Another  point  having  a  most  important  bearing  upon  the  advisability 
of  performing  resection  for  malignant  disease  is  whether  this  is  compli- 

♦  In  the  tables  of  Weir  (iVif/r  York  Med,  Joum.,  Feb.  13, 1886) ;  Butlin  (^Optr.  Snrg,  0/ 
Maliff.  Di$.,  p.  231),  of  the  37  cases  collected  in  which  resection  of  cancerous  bowel 
was  performed,  32  were  of  the  large  intestine.  The  parts  involved  were— cecum,  7 ; 
ascending  colon,  4;  transverse  colon,  3;  descending  colon,  7;  sigmoid  flexure,  9; 
*'  colon,"  2.  Malignant  disease  is  so  frequent  in  two  regions,  the  ileo-CBCal  and  the  left 
iliac  fossa,  that  when  there  is  any  reason  to  suspect  it  aa  early  eiplonitoxy  indsioD 
should  always  be  made.  ... 
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u*d  by  obstruetinii,   tympanites,  &c.      If  there  is  one  point  which 
J  i^*li?heti  (and  still  more  the  mipnblished*)  cases  prove,  it  is  that  the 
**ccaiioii  in  whicli  it  is  right  to  Biibinit  a  j>atient  tlif  t^uhject  of  intestinal 
obstruct  ion  to  sucJi  a  prolonged  operation  a^  rejaection  and  sutin*e  or 
anastomose  of  the  I'eseeted  parts  must  be  of  the  \'ery  rarest.t     This  19 
plain  from  the  usual  state  of  the  patient  in  these  ca.ses,  and  the  condi- 
iions  within  the  abdomen  with  which  the  ojierator  hag  to  deal.     Is  a 
patient,  usually  pai?t  middle  life,  whose  streii^'th  and  powers  have  been 
eapped  for  days  or  weeks  by  the  iiausfa,  inal>ility  to  take  food,  vomiting, 
distfusiou,  and  all  the  distress  which  forms  part  of  a  miserere  of  the 
later  Staines  of  chronic  intestinal  f^jstruction,  in  a  lit  state  to  go  thnaigh 
a  prolonged  operation,  and  to  supply  after  it  the  pla.stic  repair  which  is 
needful  for  success?     There  can  be  hut  one  answer  here.     And  it  is  the 
same  when  we  examine  those  local  conditions  which  will  have  to  be  faced 
by  the  operator.     The   distension  of  the  intestines,  and  the  difficulty 
of  keeping  them  within  the  belly,  j>rolong  the  operafion.  add  to  the 
stock  in  an  exhausted  patient,  and.  by  rendering  asejjsis  most  difficult, 
diminish  his  chances  still  further.     Another  point,  viz,,  the  condition 
of  the  intestine  above  and  Ijelow  the  obstruction,  is  a  strong  argument 
againHt  resection  and  union  of  the  intestine  when  obstruction  is  present. 
Above,  the  intestine  will  be  distended,  congested,  softened  ;  below,  empty 
andislinniken.     The  difference  in  the  size  of  the  two  sections  may  prove 
a  serious  difKculty  in  their  union,  but  a  graver  objection  to   uniting 
them  now  is  the  fact  that  for  the  present  both  are  paralysed ;    and 
though  this  can  be  met,  in  a  measure,  by  emptying  the  contents  of  the 
upjjer  bowel  when  this  is  cut  through  above  the  giowth,  yet  everj^one 
fcmiliar  with  these  cases  knows  ]>eriectly  well  that  if  the  obstniction  be 
low  down  it  is  extremely  ditficult  to  em  pity  the  bowel  above  sutbciently 
111  the  short  time  available.     iJuch  of  its  contents  are  left  behind;  the 
c'ondition   of  obstruction    largely  continues,    with    its    result^ — a   con- 
tinuance of  toxic  absorption  ;    and  if  the  contents  of  the  intestine  are 
P*s8ed  on  from  above,  too  often  they  find  the  jutiction  of  the  resected 
P^itg,  marie  in   softened,  intiarned  tissues,   unfit    to    bear   the   strain. 
'Miere  obstruction  is  present,  resection  should  be  deferred  until  one  of 
following  steps   has   been   adopted.      Colotomy  may  be  performed   in 
tile  ctecum  or  some  pint  of  the  colon,  to  empty  the  intestine  and  restore 
*te  tone,  while  at  the  same  time  the  patient's  strength  is  restored,  and 
le  surgeon  chooses  his  own  time  for  the  performance  of  what  is  a  very 
?®^ere  operation.      Another  way  of  |:>er forming  resection  in  two  stages 
}^  that  advocated  i>y  Mr.  F.  T.  PauLJ  wbose  name  will  frequently  occm* 
*^  these  page^,  as  an  authority  in  abdominal  surgery.     The  following 


Qttlle  as  Instructive  in  their  Wftv.  '*  Nee  silet  mors," 
t  Dr.  fiitrketts  iAnn,  0/  Surf/.,  vol,  i,  1894+  p.  472)  relates  a  case  which  wa*  moit 
^•'ottnible  for  reseeti<;ni.  The  growth,  only  of  the  size  of  a  hickory  nut,  was  catfUy 
*ouiHi,  ilrawn  out,  aiid  resected.  The  eoda  were  united  hy  a  Murphy's  hutton.  The 
*«»ttin  Wing  etiorraously  distended  with  f:ecal  fluid,  owing  to  the  pati*-'nt  having 
^^^^'ft^d  operation  rill  the  last,  about  a  jt,'alloii  was  withdrawn  by  an  incibioni  which 
*^cWd  by  LrmWrt*!i  stirure.     The  patknt  sank  ten  hours  later, 

t  **  Oolcwlomy '•  QBrit,  Med.  Journ,,  vol.  i.  1S95,  p.  11 36).  A  paper  full  of  pmcticftl 
">forii;aiion,  but  esipvrially  noteworthy  and  admirablt;,  nowadays,  from  Jta  conrindng^ 
<^tt»lotiT.    Failures  are  rwlated  as  well  as  success^a,  aud  are  equally  instructive. 
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are  the  chief  steps  of  this  operation.  I.  Explore  first  in  the  middle 
line  unless  the  site  of  the  obstruction  is  known.  3.  Make  a  Buliieiently 
free  incision  over  the  site  of  the  obstruction,  3.  Having  cleared 
away  any  adhesions ^  tie  the  mesentery,  and  divide  it  sufficiently  to 
free  the  bowel  well  beyond  the  growth  on  each  side,  4.  Let  the 
loop  of  bowel  contaim'ng  the  growth  or  stricture  bang  out  of  the 
abdomen,  and  sew  ti>getlier  the  mesentery  and  the  adjacent  sides  of 
the  two  ends  (Fig»  91).  See  that  the  stump  c»f  mesentery  lies  beneath 
the  bowel,  whei^,  if  deemed  advisable,  it  cnn  be  drained  by  packing 

cyanide  gauze  down  to  it, 
^''''  ^'^  5,  Ligature  lightly  a  glass 

intestinal  drainage-tube 
(Figs.  54  and  91)  into  the 
hn\\el  alxive  and  below 
the  oljstruction,  and  then 
cut  away  the  aifected  part. 
When  the  operation  is  thus 
performed,  all  the  vessels 
except  those  in  the  primary 
iuL'ision  are  tied  lie  fore  they 
are  cut,  and  the  intra-peri- 
tunanil  work  is  rendered 
bloodless.  6.  Ilie  second 
stage  of  the  operation— that 
o  f  dest  roy  i  n  g  t  he  spu  r  wh  i  ch . 
as  will  }>e  gathered  from 
Fig.  91,  is  formed  by  the 
above  operation — is  under- 
taken about  three  weeks 
later.  A  finger  being  intrtH 
dueed  into  the  bo  Wei,  as  a 
guide  to  each  side  of  the 
spur,  dressing-forceps  with 
the  handles  fastened  to- 
gether by  india-rubber  tul)- 
ing,  or  appropriate  clamp- 
forceps,  are  applied  to  the 
spur,  one  blade  on  each  side. 
These  will  come  away  with- 
in a  week,  and  some  days 
later  the  rest  of  the  spur  is 
destroyed  in  like  fashion,  the  forceps  being  now  applied  as  far  as  the 
finger  makes  out  the  spur  to  reach.  As  soon  as  this  is  satisfactorily 
accomplished  the  artificial  anus  ia  closed  by  separating  the  rosette  of 
mucous  membrane  from  the  skin,  turning  it  in,  and  bringing  the 
fi'eshened   edge  of  the  latter  over  it. 

Another  method  is  to  get  the  affected  coil  outside  ;  if  this  be  not 
too  tied  down  by  adhesions,  keep  it  so  by  means  of  a  rod  passed 
beneath  it,  a  Paul's  tube  being  then  tied  into  the  xipper  end  to  drain 
it.  Some  days  later,  when  the  patient's  condition  admits  of  it,  the 
growth  is  resected,  and  the  two  etuis  united.  Mr.  Lane  adopted  this 
plan   successfully  in   a   very  interesting   case  of  growth  of  the  lower 
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Colectomy  by  Paurfi  method.  Drainage  uf  Uik  bowel, 
and  pre  para  tiou  of  It  for  «ubBequeut  »afe  reeectiou  ol 
tlio  bowi?l.     (PeuI.) 
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ae  ileuin.  A  knitting-iieedle  covererl  with  india-ttibber 
tnbing  uas  employed  here  to  keep  the  bowel  outside  {Clin.  Soc. 
Tmm.,  vol.  xxvi.  p.  40). 

OperaUon. — The  first  question  which  arises  is  as  to  the  best  inaision* 
U  the  surgeon  is  uncertain  as  to  the  exact  site  of  the  growth,  he  may 
mnke  a  median  incision  and  clear  the  matter  up ;  otherwise  the  incision 
shuuld  Ix*  made  over  the  growth  itself,  eithrr  horizontally,  as  in  an  incision 
for  ap|>endicitis  or  for  It-ft-side*!  in*jfuinal  colotomy.  oi*  vertically,  or  in 
<^elinea  seniihinaris.  The  variety  of  tfie  ijicision  i^  itnmaterial  as  long 
I  the  gixjwtli  and  the  intestine  entering  and  leaving  it  is  thoroughly 
incposed.  That  the  median  incision  is  not  best  suited  for  this  is  shown 
by  the  number  of  cases  recorded  in  which,  after  the  ojitratur  had  begun 
by  an  incision  in  tlie  linea  alba,  he  abandoned  it,  as  inade- 
t:\uW,  for  one  over  tlje  growth.  The  growth,  when  reached,  ^'°'  92- 
may  l»e  covered  by  adheivnt  omentum,   or  resemble   an  V 

ititiisiiusceptioii,  appearing  as  a  thick  rounded,  firm,  sausage- 
like swelling.  Wlien  the  gi^owtli  is  fully  exposed  the 
sur^i^D  settles  whether  to  attempt  resection  or  to  perform 
a  Ifttt'ml  anastomosis  (p.  268).  Resection  being  decided 
W|>on,  the  held  of  operation  is  carefully  shut  off  from 
ty  i.'viueral  peritonaea!  sac  by  sterile  gauze.  1  shall  first 
deatnibe  a  comparatively  simple  case — e.;/.,  reflection  of  a 
Iin!itt*(l  growth  of  the  small  intestine  or  sigmoid,  and,  later, 
the  mope  difficult  removal  of  the  ileo-<?^c^d  coil,  Any 
•dhmouij  present  must  next  be  divided  with  a  blunt- 
'l^iintwl  scissors  or  a  dissecting  tool  (Fig.  92).  The 
difficulty  met  with  here  varies  extremely*  Tiie  adhesions 
Tiiay  be  so  dense  as  to  render  further  operation  impossible, 
I1  sticli  a  case  shoit-circniting  should  be  performed. 
Omental  adhesions  are  not  uncommon — i.e,,  to  the  parietes, 
<»vt*r  the^^rowth  or  adhesions  l)etween  the  omentum,  and  the 
«rau]l  atifl  large  intestine  contiguous  to  the  growth.  The 
loop  having  l)een  freed  is  Ijrought  outside  the  wouiul,  placed 
^ipoii  ^mze,  and  emptied  by  gentle  pressiire  with  the  fingers 
in  both  directions.  This  effected,  clamps  are  applied  well 
^t'^'^e  and  below  the  spots  where  it  is  decided  to  divide  the 
J^**:stine  (vide  p.  261).  A  host  of  such  instruments  have 
•^H  deviled*  The  best  are  those  of  Prof.  Koeher  (Fig,  95) 
^«'l  Mr.  Makins  (St.  Thomas's  IIosik  %>.,  1 884,  p,  81)  (Fig.  94).  The 
f'^i'tijer  will  be  found  extremely  useful  on  account  of  the  handiea,  by 
^^*"uis  of  which  the  steps  of  the  operation  are  greatly  facilitated,  Mr. 
^^lakinsa  have  the  advantage  that  tlie  compression  exercised  can  be 
*Jioi-e  accurately  adjusted  by  means  of  a  screw* 

'*^veral  other  clamps  act  by  perforation  of  the  mesentery.  One  of 
^^^  simplest  of  these  is  the  plan  devised  by  the  lata  Dr,  Maunsell 
^'Imm-,  Joum.  Med.  Scl,  March  i892).*  A*  flat  piece  of  sponge  is 
placed  over  the  bowel,  about  four  or  six  inches  from  the  pai*t  to  be 
^^ciaetb  and  the  sponge  and  the  mesentery  close  to  the  gut  are  then 


Mr-  W*tiOti 
C'heyne'a   fine 

(liBsecior. 
{Dawn's  CatA- 

logae,  1894,) 
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'  IV  Iiitf  Dr.  MautiscII,  writing  of  Ncuber's  method  (ioe,  »upm  tnt,)t  Bays :  **  1  have 
'  hod  Atifl  Couud  that  the  bowel  may  be  injured  by  the  ligature,  no  matter 
'  I y  be  takou  in  applying  it/' 
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transfixed  witli  a  strong  sai'ety-pin.  The  pin  is  again  passed  through  the 
sponj^e  on  the  other  side  of  the  gnt  and  clamped.  The  sponge  should  be 
largf*  enough  to  compress  the  intestine  against  the  pin,  so  as  to  effec- 
tually prevent  extravasation.  The  advantages  claimed  ''  are  its  extreme 
simplicity,  its  easy  applicabilitVt  its  innocnousness.  and  it^s  efficiency.** 
The  pressure  can  he  regidated  b}^  the  size  of  the  sponge.     Another  very 

Fig.  93 


^. 


Resec^tioii  of  int^Ktine,  pliowiiig  Ko<?her*s  cUraps  applifcl.     The  clumps  shcmltl  Imve 
been  placed  obiiqistely  sloug  the  lines  x  x  to  eii*iure  a  good  blood-supply.  (Kcicber.) 

drople  method  is  that  of  Neuber,  in  which  a  narrow  elastic  baud i is 
])assed  through  a  small  opening  made  in  the  mesenter}%  close  to  the 
intestine,  and  tied  or  clamped  around  thr  guL  Others  have  used  cords 
of  gauze.  Fig,  95  sho^^■3  a  clamp  devised  on  the  ^ame  principle  by 
Mr.  W.  A,  Lane,     In  using  any  clamp  which  perforates  the  mesenteiy. 

Fig,  94. 


Mr,  Makins's  cUmp-foroepSj  lor  wse  in  rLsectiou  of  iut^Btine.  This  and  the  tjexl 
clamp  should  he  covered  with  iDdi a- rubber. 

great  care  must  be  taken  not  to  injure  any  vessel.  This  is  easilv 
managed  in  the  case  of  nndistended  intestine,  but  when  obstruction  is 
present  and  all  the  small  vessels  enlarged,  very  troublesome  bleeding 
may  follow  perforation  of  the  mesentery. 

Whatever  form  of  clamp  is  used,  if  it  has  been  long  in  sittt,  it  may  be 
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well  to  sliift  it,  and  to  cut  away  the  ends  of  the  intestine  whidi 
have  been  submitted  to  pressure,  for  fear  that  their  nutrition  has 
55 11  ffe  retl  da  n  jt^e  rou  sly. 

Where  no  elanips  are  obtainable  an  assistant's  hands  must  be  made 
use  oi\  But  clamps  are  much  to  be  prefenvd ;  bauds  are  more  in  the 
waVt  and,  lu>wever  willing,  are  liable  to  make  nujre  varying  pressure, 
and  to  I'elax  long  befoi^  a  tedious  operation  is  cumpleted. 

If  the  intestine  is  at  all  distended,*  it  is  emptied  in  the  manner 
advised  at  footnote  p,  265.  The  diseased  mass  is  now  resected  with 
bluntr-pointed  scissoi"^*  the  gut  being  cut  across  at  right  angles  to  its  lung 
axis  quite  tliree-quarters  of  an  ineh  beyond  the  growth.  This  should 
leave  about  two  inches  of  gut  be}'(>nd  each  clamp,  in  order  to  allow  of 

Yiin.  95. 


Lane'tt  inteatiuAl  clamp.    (Down's  Catalogaei  1894-) 

le  nitrodnction  of  a  Murph}'*s  button  or  a  bobbin.  As  a  rule,  the 
section  of  the  intestine  shoTild  l>e  nmde  at  I'ight  angles  to  its  long  axis, 
and,  in  the  present  nistance,  resection  of  intestine  for  gi'owth,  the  inci- 
sions should  be  carried  onwards  through  the  meseuteiy  so  as  to  remove 
a  triangular  piece  with  the  base  below  at  the  intestine.  By  this  means 
it  is  possible  that  implicated  lymphatics  will  be  removed  as  well.  Tlie 
cut  vessels  in  the  mesentery  are  either  clamped  and  tied  with  catgut,  or, 
where  a  large  piece  has  to  be  removed,  they  can  be  secured  before,  and 
ha?morrhage  avoided,  by  means  of  an  anenrysm-needle  carrying  catgut. 

Another,  but  in  tlie  case  of  gru\\1:li  less  desirable,  way  of  treating  the 
mesentery  is  given  below  (Figs.  97^  98),  In  either  ease  any  enlarged 
glands  are  now  removed.  The  soiled  gauze  \\  hich  has  shut  off  tlie  field 
of  »»|5eration  is  next  rei^laced  by  fresh,  and  rlir  surgeon  dec^ides  whether 
to  unite  the  intestine  liy  direct  suture,  Tiy  Murphy's  button,  or  Kolison's 
bobbin,  or  to  perform  anastomosis  of  the  two  parts  of  the  intestine  by 
Sonn*s  plates,  Murphy's  button,  or  Kobson's  bobbin. 

With  regard  to  the  details  of  the  steps  adopted  in  the  more  cUfficult 
operation  of  resection  of  the  ileo-ca^cal  coil,  1  shall  quote  from  a  very 
helpful  report  of  a  case  bv  3Ir,  Lowson,  of  Hull  (Lancei,  vol.  i,  1893, 
p.  618): 

The  ftbtlamen  hariay;  been  oinjned  by  an  incision  in  llio  ri|flit  Hnca  semilunaris,  llie 
omentum  was  faund  ftdherent  to  tlie  tumour  anteriorly,  aud  detached  after  ligature. 
**  Fufihiug  rlie  colon  inwards/^  I  now  entered  the  seisBors  above  tljc  level  of  the  tumour, 
through  the  ptiriioua*um  lining  the  pos>ierior  wall  of  the  abilotncu,  to  ilitj  outer  skle  of 

•  After  em fi tying  the  intestiac  there  may  still  remain  much  difference  between  the 
ciidft  when  resected*  Either  the  upper  segment  must  be  partially  closed  by  a  continuous 
and  I^imbcrt'ss  sutures  until  the  part  left  patent  corresponds  to  the  lumen  of  the 
Ci>Uapi94*d  bowel  below,  a  step  siUCCCMsfuIly  adopted  by  Sir  F*  Treves  (Z^/^r/'rf,  vol.  i.  1893, 
}>•  522),  or  both  endti  muHt  be  eloped  and  a  lateral  aimatomoiiisi  eiuptuyed  (p,  26S). 
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the  great  bowel,  and  ran  it  down  to  a  point  opposite  the  lower  end  of  the  caecum.  The 
bowel  could  now  be  easily  separated  from  its  bed.  It  still  remained  to  divide  the 
peritonaeum  on  the  inner  side  where  the  colic  vessels  spread  out.  fan-like,  to  supply  the 
colon.  This  was  done  by  tyinjr  the  serous  membrane  with  the  vessels  in  five  or  «ix 
successive  pieces,  and  dividing;  between  the  ligatures  and  colon.  The  line  of  this 
incision  inclined  downwards  and  inwards,  meeting  the  ileum  as  it  crossed  to  join 
tlie  colon  five  or  six  inches  from  the  ileo-csecal  valve.  Several  diseased  glands  were 
included  in  this  triangle.  Th<'  ileum  was  separated  from  the  mesentery  in  the  same 
way,  and  now  tlie  greater  part  of  the  ascending  colon,  with  the  caecum  and  four  or  five 
inches  of  the  ileum,  were  free  along  with  the  tumour.  The  time  had  now  arrived  for 
dividing  the  bowcL  Two  long  Makins*s  clamps  were  applied  to  the  colon  above  the 
tumour,  and  between  these  the  bowel  was  divided  as  nearly  at  right  angles  as  possible. 
The  ileum  having  been  divided,  and  the  diseased  portions  removed,  the  ends  of  the 
intestine  were  closed  by  fine  continuous  sutures  and  turned  in  by  Lembert's  sutures. 
Lateral  anastomosis  was  performe<l  by  means  of  Senn*s  plates.  Mr.  Lowson  draws 
attention  to  one  detail,  which,  as  he  says,  "  cannot  be  neglected  without  fatal  extrava- 
sation— i.e.,  to  be  especially  particular  to  bring  the  serous  surfaces  accurately  in 
apposition  at  the  point  where  the  mesentery  joins  the  intestine,  and  where  the  serous 
coat  of  the  mesentery  is  deficient  behind."  The  patient,  aged  33,  made  a  good  recovery, 
and  thirteen  months  later  there  was  no  perceptible  recurrence. 

(ii)  Besection  of  Intestine  for  GangrenotiB  Hernia.* — This,  the 
second  most  frequent  indication  for  resection,  must  be  treated  separately. 
The  operation  has  now  to  be  undertaken  under  different  conditions  from 
that  under  which  removal  of  a  new  growth  is  performed.  We  have  seen 
(p.  257)  that  then  it  is  always  best  to  defer  resection  of  the  intestine,  if 
possible,  until  obstruction  has  passed  away  under  medical  treatment,  or 
has  been  met  by  a  colotomy,  the  surgeon  choosing  his  time  when  the 
patient's  general  condition  of  strength  and  nutrition,  and  the  local  state 
of  the  bowel,  are  alike  rendered  as  favourable  as  may  be  for  meeting  the 
calls  of  a  severe  plastic  ojieration.  In  resection  for  gangrenous  hernia, 
the  conditions  both  of  the  jmtient  and  the  intestine  to  be  operated  on 
are  very  different.  Befoiv  describing  the  actual  operation  I  would  say 
that  no  absolute  rules  can  be  laid  down  here.  Relief  of  a  strangulated 
hernia  is  one  of  those  operations  of  emergency,  sometimes  admitting  of 
no  delay,  wliich  any  general  practitioner  must  undertake,  often  under 
very  unfavourable  surroundings.  It  would  be  most  unfair  to  expect 
that  such  a  man,  when  face  to  face  with  a  gangrenous  hernia,  should 
meet  it  in  the  same  way  as  a  hospital  surgeon,  able  to  command  the 
very  best  siuroundings,  abundant  help,  and  himself  experienced  in 
intestinal  surgerj-.  As  I  have  said  at  p.  40,  when  the  condition  of  the 
patient,  the  experience  of  the  operator,  and  his  surroundings  admit  of 
his  taking  this  step,  resection  of  the  gangrenous  intestine  should  always 
be  performed.  Where  the  above  conditions  are  absent,  the  operator 
must  rest  content  with  enlarging  the  wound,t  drawing  all  the  gan- 

♦  The  following  arc  some  of  the  most  useful  papers  on  this  subject : — ^Lockwood 
(^Mcd.-Chir.  Tranf.,  vols.  Ixxiv.  and  Ixxvii.);  W.  A.  Lane  {Clin.  Sac.  Trans.,  yol  .xxiv. 
p.  102) ;  McCosh — three  cases  treated  successfully  by  circular  enterorraphy  (^Ann.  of 
Sitrff..  vol.  i.  1894,  p.  647) ;  Ransohoff  (ibid.,  vol.  i.  1892) ;  Mickulicz  (^Berl.  Klin.  HVv*., 
Nov.  10,  1892);  Kiedel  {Deut.Mrd.  Woch.,  1883,  No.  45);  Ueichel  iDeut.  MM.  Woeh., 
1883,  No.  45);  Zcidler  (Cent.  /.  Chir..  Jan.  16,  1893,  p.  62);  Caird  (Edin,  Med.  Joum., 
1895.  P-  312  ;  Gibson  (Ann.  of  Surf f.,  Oct.  and  Nov.  1900). 

t  In  a  very  few  cases,  where  the  surroundings  are  even  more  unfaTOurable,  the 
operator  may  have  to  be  content  witli  simply  opening  the  bowel  and  doing  no  more 
Cp.  40). 
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grenous  intestine  well  outside  the  peritonceal  sac,  opening  and  draining 
it  thoroughly  by  one  of  the  means  given  at  p.  17S.  This  will  avoid  the 
terrible  risks  of  a  continuance  of  paralysis  of  the  bowel,  sterooraeeous 
vomiting,  exhaustion,  or  toxteniia.  The  loop  must  be  kept  outside  by  a 
sterilised  bougie  or  glass  rod,  as  in  inguinal  colotoniy  (p.  104),  aidtnl  by 
a  few  sutures*  Any  gangrenous  omentum  must  be  removed,  and  the 
iftc  el ea used  as  far  as  jiossible. 

Operatipn. — The  intestine  being  found  to  be  gangrenous,  the  extent 
of  this  must  be  first  made  out*  It  is  possible  that  in  a  few  cases  the 
mischief  may  be  so  eircuniscriljed  as  to  involve  only  pait  of  the  circum- 
ference of  the  bowel.  Here  the  resection  of  a  very  small  port  ion  of 
bowel  is  required  ;  while  in  some  it  may  prove  sufficient  merely  to  invert 
and  suture  the  margin  of  the  aperture,  and  it  is  possible^  to  accomplish 
this  through  the  original  woimd.  Successful  crises  of  partial  resection 
are  recorded  by  Sadis  (Dent.  Zelt,  /.  Gfdr,,  Bd.  xxxii.  S.  93)  ;  Barette 
(Th^se  de  Parts,  1 883/*  De  I'lntervention  Chirurgicale  dans  les  Hei-nies"); 
Lindner  (Berl.  Klin.  Woch.,  189 1,  p.  277).  One  or  two  eases  have  also 
been  recorded  in  America,  but  such  circumscribed  mischief  is  ver}* 
rarely  met  with,  and,  \vliere  such  limited  resection  is  practised,  care 
must  l3e  taken  to  place  the  sutures  in  healthy  tissues.  Five  cases  of 
jiartial  gangrene  of  the  intestine  ti'eated  by  inversion  of  the  gangi-enons 
or  ruptured  portion  are  ver}'  briefly  given  in  an  instructive  but  very 
short  paper  by  Mr*  Caird  (luifu.  Med.  Journ,,  1895,  p.  312): 

AM  five  were  ca&cs  of  horiiift.  There  was  a  *' perforation  "  of  the  iiitestiiie  id  one^ 
and  a  '*  rupture  '^  in  two.  Of  the  five  cases,  thret3  recovered.  Of  the  two  which  died, 
oiic  was  &n  infant  aged  18  raotiths.  The  nectops}'  showed  firm  union  of  the  intestine 
without  peritonitis*  **  The  intestine  was  beset  with  typhoid  ulcere  of  ten  or  fourteen 
day 9'  duration," 

The  following  is  Mr.  Caird's  advice  as  to  tlie  trt^'atraent  of  gangi^enous 
intestine  by  inversion,  and  the  eases  ij^ui table  to  this  methotl :  *'  If  we 
Tueet  with  the  typical  elliptical  necrosis  of  the  bowel  which  rnns  longi- 
tudinally opposite  the  mesenteric  attachment,  we  may,  with  Lenil>ert's 
sutnres.  stitch  the  sound  tissues  over  the  nnhealthy,  thns  inverting  tlie 
gangrenous  area  into  the  himen.  This  practice,  which  obviates  the 
necessity  of  cutting  any  part  of  the  bowel  away,  and  reqinrcd  no  special 
dexterity,  i.s  in  all  probability  tiot  apf>licable  with  safety  where  raore 
than  one-third  of  the  circnniference  is  destroyed.  The  fear  of  stricture 
ensuing  rather  determines  us  to  resect  in  such  cases.  ....  The  method 
of  inversion,  although  easy,  cannot  be  modified  to  meet  the  exigencies 
of  every  case.  It  does  uot  lend  itself  to  those  instances  in  which  the 
gut  i»  almost  completely  divided  by  the  tight  grasp  of  a  narrow  femoral 
ring.  The  vitality  of  the  |>roxinial  end  has  then  been  too  severely 
tried  to  admit  of  such  an  ex[*eriment.  We  should  require  to  invaginate 
a  few  inches  of  the  damaged  gut  before  we  came  upon  healthy  tissue  to 
suture:  and  since  it  is  impracticable  to  reproduce  the  successful  natural 
ctir^  occasionally  seen  in  cases  of  intussusception,  we  are  driven  to 
resect.''  If  inversion  be  made  use  of,  the  greatest  care  must  be  taken, 
as  in  partial  or  complete  I'esection,  to  ensure  that  the  sutures  lie  in 
healthy  tissues. 

Far  commoner  conditions  are  :  (i)  Where  a  whole  loop  or  knuckle  is 
gangrenous  ;  (2)  %vhile  the  loop  may  appear  fairly  healthy  at  its  neck 
(where  the  pressure  has  been  exerted),  one  01*  two  presaure-furrows  or 
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lines  of  ulceratiou  are  pretiient,  aiul  the  greatest  care  must  be  taken  in 
drawing  this  part  of  the  bowel  down,  or  its  contents  may  escape  into 
the  peritoncea!  sac.  (3)  The  gangi-ene  extends  over  the  convexit}*  of 
he  loop.  In  these  last  three,  free  resection  passing  through  healthy 
tissue.-^  will  be  required. 

The  Jirs^t  question  tiiat  arises  when  resection  is  determined  npou  is 
whether  we  should  carry  it  out  through  the  original  wound  enlarged^ 
or  til  rough  a  second  in  the  linea  alba*  The  answer  to  this  must  depend 
mainly  upon  the  variety  of  the  hernia  and  the  means  adopted  for  uniting 
the  resected  ends.     Where  uuion  by  suturing  is  adapted,  or  a  con- 


FiG.  96. 


//N 


Fio  97. 


Two  different  waya  of  dealiug  witli  the  me&^ii* 
tery  in  resection  of  the  iiitestiiie  are  here  sho\^ii. 
Id  one  the  bowel  is  detarhed  from  tbe  nieseater)' 
a  Utile  above  their  junc  tioti,  aU  bluediug  |ioiut4 
beiu^  cftrDfiilly  tied,  or  the  two  fulda  of  the 
raeBentery  tmited  witli  a  fine  continuous  suture. 
The  dotted  outUoe  of  the  wedge  shows  the  other 
mi>de  of  deaUog  with  the  meseutery.  Drain - 
age-tiibea  are  used  as  eJamps.  (Estnarch  and 
KowaUig.) 


Here  tLi?  rt'sected  cuds  are  fihowa 
sutured,  and  the  edges  of  the  re- 
dundamt  fold  of  mesentery  whieh  i* 
present  where  no  wed^e  is  removed 
are  being  united  with  a  coutinaoui 
suture.  Note  that  here  and  in  Fi|;. 
99  the  uuioD  ot  the  bowel  and  th»| 
xDesentery  i»  continuous  across  the 
triaogular  interval  at  the  june- 
tion  of  the  two.  (E^march  ai 
Kowalzig.) 

trivance  of  no  great  size  is  employed,  the  Avound,  especially  in  a  femoral 
or  umbilical  hernia,  will  simply  need  enlarging  freely.  Where  larger 
foreign  liodies,  such  as  Seun's  p!ate&»  are  t-nipluyed,  it  may  be  wiser  to 
make  a  fresh  incision  in  the  linea  allia.*  This  wilh  of  course,  run  the 
risk  of  contaiuination  of  the  peritona?al  sac,  and  call  for  every  precaution 
for  preventing  it.  Any  gaugrenoua  or  septic  omentum  having  been  tied 
and  removed,  the  sac  and  gangrenous  intestine  are  carefully  cleai^sed 
with  perchloride  lotion  (i  in  5000),  any  opening  in  the  bowel  being 
tem]>orarily  bnt  securely  closed.  An  iueision  having  beeu  made  below 
the  umbilicu.s  in  the  linea  alba,  the  damaged  loop  is  drawn  out  of  the 
abdomen  through  this  wound.  Owing  to  the  additional  time  taken  by 
tins  fresh  iucisionj  the  risk  of  contaimnating  the  peritonasal  sac.  and  the 


•  Mr,  W.  A.  Lauc  made  use  of  this  method  in  two  Cftses  in  which  he  rcaeot«d 
gai>grertous  hernia,  and  united  the  intestine  by  means  of  Senn's  plates  and  Iftteml 
anastomosig  (Fig.  no).   One  patient  made  a  goodi  recoTory ;  the  other,  whose  conditio 
was  very  g^ravc  at  the  time  of  operation,  died  on  the  fifth  day,  and  the  necropsy  »ho^ 
a  perforated  gangrenous  patch  on  (he  upper  piece  of  the  intestine  (t7fji,  S»c^  7nMA!T 
vol»  xxiv,  p.  1S2). 
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fact  that  now,  when  the  resected  ends  can  be  safelj''  united  by  suture 
alone,  or  by  a  small  body  such  as  Murphy's  button  or  Robson's  bobbin, 
we  can  dispense  with  such  large  bodies  as  Senn's  plates,  it  will  be 
better  to  perform  the  resection  through  the  original  wound,  which  must 
be  prolonged,  if  necessary,  upwards  in  a  femoral  hernia,  dividing 
Pou part's  ligament,  upwards  or  downwards  in  an  umbilical,  and  upwards 
along  the  linea  semilunaris  in  an  inguinal  hernia.  The  damaged  loop 
having  been  drawn  well  out,  the  peritonaeal  sac  is  shut  off  with  gauze, 
and  clamps  applied  as  advised  at  j).  259,  care  being  taken  to  get  well 
above  the  inflamed  parts,  and  so  to  secure  speedy  and  sound  plastic 
union.  The  intestine  to  be  sacrificed  is  now  cut  away,  care  being  taken 
to  remove  too  much  rather  than 

too  little ;  for  we  find,  in  many  Fio.  98. 

of  the  fatal  cases  reported,  that 
the  cause  of  death  was  attributed 
to  gangrene  spreading  upwards 
above  the  seat  of  suture ;  on  the 
other  hand,  we  find  that  recovery 
has  followed  when  large  portions 
of  the  intestine  have  been  re- 
moved. Thus,  Ramdohr  excised 
2  feet ;  Eydyggier  had  a' case  in 

which  54  centimetres  were  sacri-  a  piece  of  intestine  has  been  resected  without 
ficed  ;     Rushton    Parker   cut    out  removing  any  mesentery.    (Mac  Cormac.) 

1 2  inches ;  Walter  also  removed 

2  feet  4  inches  ;  and,  lastly,  Koclier  had  a  patient  who  left  the  hospital 
perfectly  well  on  the  eighteenth  day,  after  having  had  about  5  J  feet  of 
intestine  removed.  All  these  patients  recovered  (Kendal  Franks,  Lancet, 
vol.  i.  1893,  p.  1387).  The  rule  must  be,  therefore,  to  remove  every  atom 
of  suspicious  bowel,  and  to  cut  through  and  place  the  sutures  in  healthy 
tissues.*  It  would  seem  from  published  cases  that  the  mesentery 
may  with  equal  success  be  treated  as  in  Fig.  96,  by  excision  of  a  wedge, 
or  as  in  Figs.  97,  99.  In  this  latter  case  the  mesentery  is  divided 
as  close  to  the  bowel  as  possible.  As,  however,  more  time  is  occupied 
by  the  removal  of  a  wedge,  since  many  more  vessels  have  to  be  tied, 
and  as  there  is  no  corresponding  advantage  gained  by  so  doing,  the 
simpler  plan  of  uniting  the  cut  edges  as  in  Figs.  97  and  99  is  to  be 
preferred. 

The  ends  having  been  resected,  the  intestine  above  emptied,  cleansed, 

•  Lockwood  gives  the  useful  hint  to  cut  through  the  collapsed  distal  end  first,  as  the 
^ngrcnous  portion  and  the  distended  end  may  then  be  drawn  further  from  the  wound, 
and  used  as  a  spout  to  carry  off  the  faecal  accumulation  (^Med.-Chir.  Trantt.^  vol.  Ixxiv. 
p.  213).  Caird  (^Edin,  Med,  Jovm.,  vol.  ii.  1895,  p.  314)  advises  thus  on  this  point : 
The  peritonaeum  being  well  shut  off,  '*just  beyond  the  distal  end  of  the  gangrenous 
mass  a  couple  of  long-bladed  pressure-forceps  should  be  applied  side  by  side,  and  the 
gut  completely  divided  between  them.  The  mesentery  should  now  be  severed  along  its 
attachment  to  the  portion  of  gut  we  wish  to  remove,  and  this  enables  us  to  hold  the 
free  extremity  over  a  vessel,  when,  on  removing  the  forceps,  the  contents  escape  and 
the  congestion  abates.  Having  thus  relieved  the  congestion  and  emptied  the  gut,  we 
may  now  reapply  the  forceps  on  the  central  healthy  gut,  and  cut  away  the  intervening 
damaged  portion."  Mr.  Caird  considers  that  if  the  pressure-forceps  have  inflicted  any 
permanent  damage  on  the  cut  margin  of  the  gut  that  edge  becomes  inverted,  thanks  to 
the  Lambert's  sutures  (vide  infra). 
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and  the  damp  above  reapplied,  the  union  of  the  resected  ends  15  carried 

out  by  the  particular  metJitxl  that  has  been  rlecided  upon  (cUle  p.  22^^ 
et  setj^y  The  clamps  having  been  removed,  the  bowel,  cleansed  and 
dusted  with  iotloform,  is  returned ;  the  iipp**r  part  of  the  wound  m  next 
closed  with  deep  sutures,  the  lowest  of  which  should  obliterate  the  neck 
of  the  sac.  Poupart's  ligament,  if  divided,  !nust  be  united  by  buried 
sutures.  As  the  sac  will  almost  certainly  have  been  septic,  drainage 
should  be  employed. 

The  que&ition  of  the  a^lvisability  of  attempting  a  radical   cure  now 

arises.    Very  often  this  will  l>e  forbidden  by  the  general  condition  of  the 

patient.     Whenever  there  is  any  risk  of  septic  infection,  or  any  doubt 

as  to  the  efficiency  of  tJxe  suture,  the  wound  must  be  kept  open.  Mickulicz 

I  understand  him  rightly  (loc.  xu^'m  ctL),  leaves  these  cases  open. 

If  any  extravasation  have  taken  place  into  the  peritona?al  sac,  thi? 

must  be  cleansed,  and  di-ainage  employed  as  advis*'d  at  pp.  207,  217, 

It  may  be  convenient   to  brietly  recapitulate  here  the  chief  courses 

open  in  the  treatment  of  gangi*en- 
ous  hernia.  (l)  Leaving  thing? 
ahme  fp.  40);  a  course  only  to 
be  adopted  when  the  condition  of 
the  patient  and  tlie  suiTOunding^ 
of  the  surgeon  do  not  admit  of 
more  being  done.  {2)  Primary 
resection  either  of  a  portion  of 
a  coib  as  in  a  gunshot  Mound,  or 
more  usually  of  the  whole  loop. 

(3)  Intermefliate  resection (Riedel, 
I}eut,  Med,  WorL,  1 883,  No,  45), 
Resection  is  performed,  an  artifi- 
cial anus  establishe<l,  and  after 
twenty-four  or  forty-eight  hourv 
the  edges  of  the  intestine  are 
vivified    and    united   by    suture. 

(4)  Euterostoray»  or  the  making 
of  an  artificial  anus  and  the  clo- 
sure of  this  at  a  subsequent  date. 

In  cases  where  the  collapse  of  a  patient  demands  prompt  terminatinu 
of  the  operaticai,  the  surgi:»on  should  insert  two  I'auFs  tubes  in  the 
CTids  of  the  intestine,  keeping  these  well  outside  (Fig,  91).  The 
spur  and  the  artiticial  anus  must  be  closed  later  on  (p,  258).  (5)  If  an 
unfavourable  change  take  place  in  the  patient's  condition,  before  the 
surgeon  lias  time  to  complete  the  suturing  to  hiB  satislaction,  he  may 
adopt  Bouilly^s  mixed  methcKl  (Rev.  fk  Cin'r.,  !8S5),  The  ends  of  the 
intestine  are  sutured  together  by  Lembert's  method,  with  the  exct-p- 
tion  of  a  small  portion  on  the  convex  IxuTler,  opposite  it^  mesenteric 
attachment,  where  an  opening  is  left.  The  edges  of  this  are  sutured  to 
the  abdominal  wound,  a  fa?cal  tistula  being  thus  formed,  which  Bouilly 
matntainti  will  shoitly  close.  In  any  case  in  which  1  was  not  satisfied 
hh  to  the  completeness  and  efBcacy  of  the  sutures,  I  should  prefer  to 
lilac-e  the  sutured  bowel  just  within  the  abdomen,  and  pack  it  round 
with  iodoform  gauze  to  shut  off  the  )>eritona^al  sac  imtil  union  is 
assured.     In  twenty-foui'  or  thirty-six  hours  it  will  be  safe  to  remove 


The  inteBtine  li&H  beeo  suttirerl,  md  the 
iDOBeutery  nppPBrii  as  a  reduiidtiijt  fold  who»e 
•dges  have  been  united  liy  a  coutinnois*  Kuture, 
(Mar  Cormac.)  Sir  William  muwdered  that 
this  method  of  dsalitig  wiUi  the  mesentery 
\»iiuld  obviate  to  a  large  exteut  die  risk  of 
eaugreoe  of  the  bowel. 
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the  gauze  and  to  close  the  wound  by  means  of  provisional  sutures 
inserted  at  the  time  of  the  operation.  Or  the  following  precaution  may 
be  adopted. 

Omental  Grafting  (Figs.  100,  10 1,  and  102). — This  is  one  of  those 
details  in  intestinal  surgery  which  we  owe  to  Senn.  To  strengthen  a 
weak  spot  or  line  of  union  a  strip  of  omentum  is  torn,  not  cut,  from  the 

Fio.  100. 


Ileo-ileostomy,  with  Senu's  plates,  completed.  An  omental  graft  has  been  placed 
oyer  the  line  of  union.  From  a  specimen  removed  from  a  dog  some  time  after 
recovery.    (Jessett.) 

free  end  of  the  omentum,  laid  over  the  spot  which  it  is  intended  to 
strengthen,  and  secured  with  a  few  sutures.  The  contiguous  surfaces 
may  first  be  lightly  scarified,  short  of  causing  bleeding.  Another 
method,  that  of  leaving  the  graft  attached  by  one  end,  should  not  be 
adopted,  as  this  may,  later,  bring  about  ill  results  in  the  form  of 
intestinal  obstruction. 


Fio,  ioi. 


Ileo-colostomy.  The  line  of  implantation  of  the  small  into  the  large  intestine  has 
been  covered  with  an  omental  graft.  From  a  specimen  removed  from  a  dog  some 
time  after  recovery.    (Jessett.) 

In  the  after-treatment  of  resection  cases  collapse  must  be  vigorously 
combated,  feeding  by  the  bowel  trusted  to  for  thirty-six  or  forty-eight 
hours,  and  as  little  morphine  or  opium  given  as  possible,  for  fear  of  "  con- 
dncing  to  further,  and  perhaps  fatal,  intestinal  paralysis  "  (Lockwood). 
Flatus  will  probably  be  passed  in  forty-eight  hours,  and  the  bowels  act 
between  the  fourth  and  sixth  days. 

Treatment  of  Intestine  which  is  Dangerous  though  not  actually 
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G-angrenous,^ — Before  leaving  the  subject  of  gaiigrenouB  integtine  in 
hernia,  and  its  trt^atoieiit,  there  is  one  i-emainincr  allied  class  of  hernia 
often  very  fataL  fur  which  nioflern  surgeiy  may  do  much,  viz.,  that  in  which 
the  condition  of  the  bow^el  is  such  that,  thougb 
gangrene  is  not  yet  present,  this  may  set  iii 
if  the  bowel  be  i-eturned  into  the  abdomen. 
In  Ransohoff  *s  words  (he.  supra  cli. ;  Ann.  of 
Stiiy.,  vol.  ii.  1892,  p.  349),  **Such  a  knuckle  is 
a  uH-naer.  Bowel  that  is  not  at  all  doubtful  in 
appeai'ance  ^vill  at  times  ivpay  the  trust  placed 
in  it  Iiy  a  peiforation.  Among  uiiiety-six  deaths 
after  heniiotomy  it  was,  in  tiventy-six  cases,  the 
result  of  returning  intej^tine  which  subsequently 
perfoiated.  To  i-eturn  doubtful  intestine  is  nece^- 
t^arily  jeopardising  life.  To  treat  such  intestint* 
as  radically  as  bowel  already  gangrenous  is  aij 
exti-enie  measure  not  to  be  advocated.  For- 
tunately the  intestine  can  be  retained  in  the 
wound  for  a  number  of  days  in  gauze  packing 
or  by  :?utures.  When  its  viability  has  been  esta- 
blished it  is  an  easy  matter  to  return  it  int<:» 
the  alxlomen."  Graefe  has  reported  {Dent.  Zfit 
f\  Chir*,  Bd,  xxxiv.  8.  82)  a  successful  case  iu 
which  the  intestine  was  so  retained  for  five  day? 
l>efore  it  was  replaced. 
AVhile  I  entirely  agree  with  Di'.  Ransohoff  in  tlu*  principle  of  the 
above,  I  think  he  represents  the  rcturaing  of  such  intestine  as  unduly 
easy.  Even  after  twenty-four  or  tliirty-six  hours,  the  earliest  date  at 
which  it  will  l>e  ^afe  to  return  it.  the  intestine  will  be  found  adherent  to 
the  gauze  and  to  bleed  easily. 


Ai)  omental  graft  secured 
ill  place  over  the  Hue  of  au 
elite rurrapliy.  I,  Intestine. 
M,  Mehentt'O'.  O,  Graft. 
S,  Suture  fixing  graft. 
iWaldiam.) 


IKTESTIWAL     ANASTOMOSIS.       SHORT-CIRCXnTING. 
LATEBAL    ANASTOMOSIS. 

The  first  two  of  the  above-given  terms  have  been  often  needlessly 
Uit^ed  for  the  same  thing — viz..  tlie  establislinient  of  a  permanent  fistulous 
opening  between  the  liow*4  above  and  rhe  l>owel  below  some  point  of 
obstruction,  usually  a  growth  which  can  not  he  removed. 

By  Jjateral  Anastomosis  is  meant  the  making  of  a  fistulous  opening 
between  tw  o  parts  of  'resected  intestines,  the  two  ends  being  first  secuwly 
closed. 

However  end-toend  junction  of  i^esected  intestine  may  ultimately  be 
perfornifd.  it  is  certain  that  flie  above  operations  have  a  great  future 
before  them.  The  princiiile  of  them  all,  and  the  making  them  of 
practi(*al  utility,  we  owe  to  the  labours  and  exj>erlnients  of  Prof.  8enn. 

Indications, — Intestinal  anix^tomosis  or  short-tnicuiting  are  to  replace 
resection  \\'he!*e  the  general  and  local  conditions  forbid  the  severer  step 
in  such  cases  as — (a)  (iirD\\1:h  ;  for  cases  suitable  for  resection  seep.  256. 
(ff)  Contraction,  cicatricial  and  not  nmlignant  in  character.  (7)  Matting 
of  intestines  by  old  mischief,  j)erhaps  dating  to  tubercular  peritonitis,  or 
intiamniation  about  a  caseo^is  mesenteric  gland.  (S)  An  intussusc^eption 
wliich  is  irreducible  Imt  not  gangi-enous. 


^tMtm 
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^AdYantages.  —  Prof.  Senn  flainiB  tlie  following,  and  with  regard  to 
principle  of  iixtci^tinal  anaeitcmiosis  all  will  agree  with  him.  As 
regards  the  details  as  to  which  method  in  the  l>est.  time  alone  will  show, 
(l)  That  the  operation  can  l^e  rapidly  performed  with  a  great  saving  of 
time.  (2)  That  tlie  junction  of  the  intestinal  surfaces  around  the 
anastomosis  is  a  safe  one.  (3)  That  the  operation  is  independent  of  any 
(jifference  in  the  size  of  the  bowel  above  aud  below  the  obstruction. 
f4)  That  the  principle  is  of  very  %vide  application.  The  objections  are 
g:iren  at  p.  249. 

Operation. 

L  Lateral  Anastomosis  with  Murphy's  Button  (Fig.  103). 

— The  tei'luutjue  here  differs  l>nt  little  from  tliat  already  given  for  end- 
to-end  junction  by  this  method.  Similar  spot«  in  the  ileum  and  caecum 
having  been  chosen,  a  needle  threaded  with  about  a  foot  of  silk  is  inserted 
ill  the  long  axis  of  the  bowel  ais  at  Fig,  103  ;  a  stitch  h  taken  through 
tb*^  entire  wall  of  the  bowelj  one-third  the  length  of  the  incision  to  be 
mA(!e;  tlie  needle  is  again  inserted,  one-third  the  length  of  the  incision 
from  its  outlet,  in  a  line  with  the  first,  and  embracing  the  same  amount 


I  shows  tbe  mettiod  of  passmg  the  puckeiiiig  dirend  wbeu  Murphy's  Uuttoji 
is  UKed  iu  Utenl  mteBtin&l  AnABtomosisi  gmstro-euter ostomy,  il'c. 

tissue,  A  loop,  three  inches  long,  is  held  here,  and  the  neeille  is 
ioeert^  in  a  similar  manner,  making  two  stitcheti  parallel  to  the  first 
^ti  the  reverse  direction,  and  one-fourth  of  an  inch  from  it,  coming  out 
^^  a  point  near  the  original  insertion  of  the  needle.  This  forms  the 
fuiiniiig  thread  (Fig.  103)  which,  when  tightened,  draws  the  incised 
♦^gp  of  the  bowel  within  the  cup  of  the  button.  A  similar  running 
tureari  is  inserted  in  like  fasliiou  in  the  colon.  Incisions  two-thirds  the 
length  of  the  diameter  of  the  button  to  he  used  are  then  made  between 
tb**  two  running  threads  (Fig.  103),  care  being  taken  not  to  cut  these. 
^6  female  half  of  the  button  slipped  into  the  ileum  and  the  male  into 
Ae  colon,  the  running  thread  drawn  tight  and  tied  firndy  round  the 
■ntral  cylinder's.  While  this  is  duue,  rin  assistant  holds  each  half  in 
r^fje,  and  care  is  taken  that  the  intestine  is  held  evenly  all  ruund  the 
^'V'iftder  in  the  grip  of  the  ligature.  The  two  halves  of  the  button,  next 
"^W  in  the  lingers,  are  ti rndy  pressed  together  until  the  serous  surfaces 
^^  in  accurate  contact  all  round  and  at  every  point. 

n  Lateral  Anastomosis  by  Sutures  alone  (Figs,  104-108). 

T^Srnntj  of  the  best  American  surgeons  are  abandoning  artificial  aids 
10  jinastomosis  and  ])referring  to  trnst  to  sutnres  alone,  just  as  in 
eiid-fo^end  union  they  have  returned  to  circnlar  enterorraphy.  The 
nietliod  of  Abbe,  wliich  has  given  good   results,  is  Sks  follows  :   After 


iJtoc 


Hidflted^fi  operation  tbird  aud  fourth  Btages.    (Jessett,  from  HaUted.) 

Lambert's  sutures  art?  applied  a  quarter  of  an  inch  apart  and  an  i*^**^^ 

longer  than  the  incision  which  it  ia  j>ruj>o.sed  to  make  (Fig.  1 04).    E&^ 
piece  of  silk  (twenty-four  niches  long)  is  left  at  the  end  of  its  row,  bei*^^ 
still  threaded.     The  bowel  ia  then  opened  for  four  inches,  a  quarts 
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'nn  inch  from  the  suture^;,  both  rows  being  to  one  side  of  the  eut. 
Any  vesssels  that  bleed   are   treated   by   forci-prej^Bure.      The   ojjposite 
§egiiieiu  of  bowel  is  then  o}>ened  in  the  same  way.     The  two  adjact'iit 
cut  edges  are  now  ntiited  by  a  .suture  w  hich  traverses  both  the  niucoiia 
and  sei*ous  wall   (Fig.  1 05),   and  so  secures  any  bleeding  points »  the 
forceps  being  taken  off  as  tliey  are  reached.      The  two  free  cot  edges 
aiv  seeured   with   a   similar  "whipjiing" 
stitdi,  aft<?r  which  the  serous  smfaees  01  j 
the  opjicisite  t*ide  of  the  openiti^  are  ap- 
pmriiuated    and    secured    by    contiruious 
Lenibert's  sutures,  the  iirtst  threads  secur- 
ing tJi  is  pui*p08e.     It  is  claimed  that  this 
ujKhfMl  requires  little,  if  any,  h:*nger  time 
fbnii  rliat  with  plates  or  rings  of  any  kind, 
And  that   it    is  free  from  many  of  their 
^lisad vantages,    viz.,    the    need   of  special 
apparatus,  foreign  bcjclies  wdiich  have  to 
come  away,  contraction  of  the  ojiening, 
^'/lich  is  hei*e  so  very  free,  and  the  col- 
lapse of  the  mucous   membrane  through 
tile  opening. 

Dr.     Halsted     has     described     another 
lethod     of    intestinal     anastomosis    by 
It  ore    only    (Bulletiits     Johm    IfopliiUi 
TG^pital,   vol.    ii.    No.    10).     He   prt*fers 
Lilt  or  square  sutures  (Fi^s.  106  to  loS) 
ftUse  one   row   is   sufficient,   and   they 
out    less    easily   and    constrict    the 
isysTi**^  less  than  do  the  Lembert's  sutures. 

^T  this  method.  The  two  selected  portions  of  int*^stine  having  been 
placed  in  contact  along  their  mesenteric  borders,  six  square  sutures  are 
pot  m  a  straight  row%  tied,  and  cut  short.  At  each  end  of  this,  the 
j:»osterior  row  of  sutures,  and  nearer  the  free  border,  two  lateral  sqiiai^e 
'  iQt  lire?*,  are  applied  (Fig.  1 07),  tied,  and  cut  shurt.  Eight  or  nine  square 
lutiires  are  now  applied  so  as  to  draw  together  the  free  borders.  These 
sutures  are  not,  however,  tied»  but  drawn  aside  (Fig.  1 08),  so  as  to  make 
llxiom  for  the  scissors  with  which  the  two  segments  of  intestine  are 
opened.  Finally,  the  sutures  of  the  anterior  row  are  tit^d  and  eut  short. 
-  ^II.  With  Senn'S  Plates,*— These  were  substituted  for  sutures 
y^y  their  ingenious  author  with  tlie  object  of  (a)  saving  time,  (h)  doing 
I  ^^y  with  the  evils  of  numerous  sutures,  (/•)  of  securing  a  wider  ap- 
?*^ximation  of  serous  surfaces,  and  a  more  complete  rest  for  the  parts 
w  united.  The  decalcified  bone  plates,  each  with  the  four  sutures, 
^^^  above  and  below  at  the  ends,  and  two  at  the  sides,  ai*e  well  known 

'<R.  109). 

"*^*   the  )ilates  are  not  threaded  this  can  l>e  quickh*  done  by  passing 

*^    round    needles,   carrying  alioul    twenty-four    inches  of  silk,  from 

-*ore  backwards  through  one  end  fierforation,  and  then  from  behind 

^'^^'ards  through  one  lateral  perforation.     The  needles  are  cut  away 

tile  four  ends  knotted  (Fig,  109). 

^ongh  to  fioniA  thi«  mcthoiL  may  appear  oat  of  date,  it  is  retained  I 
3  the  brilUftnt  lageiialty  of  it^  inveotor. 


A  S(?t}ii'8  debate  ified  botif- plate 
ready  for  ii ne.  Wlieii  the Eret  tli  r^^ftds 
h&ve  been  jjaHsed  tliey  should  be 
secured  to  the  back  of  Uie  plate 
aud  to  each  oilier  by  another  tti read 
pasKiiig  be  twee  u  each  an  in  tbe 
figure.  The  platees  tjhoiild  be  kept 
in  a  solutiou  f^f  equal  parts  of  ako- 
hoi,  glycerine,,  and  water,  being 
placed  in  1—40  carbolic  acid  hititm 
before  uhc.  They  are  on  uo  act^ount 
to  be  iowerted  dry,  owitig  to  thte  cer- 
taiuty  of  their  swelling  and  causing 
tecisioD,  ploughing,  &c.  (Walabam.) 

Tlie  following  are  the  steps 
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As  an  instance  of  this  operation  we  will  take  i I eo-col ostomy  or  ana 
toinosis  of  the  ileum  and  ascendin^^  colon,  when  a  carcinoma  of  the 
CfiBcum — a  ci^mmon  instance  of  malignant  disease  of  the  intestine — h 
found  not  to  admit  of  removal.  An  incision  liaving  been  made  over 
the  mass,  horizontally  or  vertically,  or  in  the  right  linea  gemilunaris,  a^ 
advised  at  p.  259.  a  suitable  piece  of  the  ileum  and  the  ascending  colon • 

Fig.  no* 
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Intestmftl  (ko&Btomosisi — ilco-colost^my — with  SeQii*^  plates.  These  havenotj^t 
been  approximated.  Th©  ctE-cnni  hero  has  not  been  resected.  Cf.  with  Fig.  iij- 
a,  fT>  Lateral  traiisfixioii  or  fixation  j^nttires  paf^sed  through  the  in testine.  oa,  oAt 
End  or  appositicjn  sutures  haugiiif^  out  oi  the  woiitid.  &,  6,  FoFiterior  or  row  of 
Iiembert'ii  stxtures.    (Josaett,  from  Seun.) 

are^  if  possible,  brought  into  the  wound*  If  this  cannot  be  eJifected  tlif 
pieces  of  bowel  chosen  and  the  area  of  operation  mnst  be  carefully  packed 
oif  with  iodofurm  gauze  or  sponges, f     The  parts  which  are  to  be  joined 


*  In  Sir  F.  Treves's  words  (^Oper.  Surtf,.  vol.  ii.  p.  340),  these  two  parts  of  bowel  "fhotiI«J 
not  be  so  far  dihitant  from  one  another  ii»  to  exclude  a  large  tract  of  iDte«tinc  after  tb" 
operation  w  complete,  nor  eo  near  as  to  expose  the  actual  area  of  disease,  or  to  reodf^ 
the  maiiipulation  of  tb<i  parts  diflicult.  It  is  probable  that  the  upper  coil  wiU  ^' 
difitciidi'd  and  hypertrophied,  and  the  lower  empty  and  wasted," 

t  1  prcfer  both  in  a  case  of  this*  kind :  flat  sponges  (held  by  Hpencer  Wells's  foiucp) 
puHhrd  weU  into  the  abdomen  to  keep  the  smaU  intestine^  ice.,  back:  fljid  over  *bes^'i 
tampons  of  iodoform  gauac  liniiiif  the  edges  of  the  wound. 
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by  anastomosis  having  been  brought  outside,  they  are  laid  on  aseptic 

gauze,  gently  emptied  with  the  fingers,  and  kept  so  with  clamps  of 

some  kind  (p.  259).     If  the  upper  end  be  much  distended  the  opening 

for  the  plate  is  made  at  once.     An  incii^ion  about  an  inch  and  a  half 

ioD^*  is  made  in  the  long  axis  of  the  ilenm  on  its  free  border,  and  the 

eontents  allowed   to  escape  where  they   can  do  no  harm.      Any  free 

bleeding  from  the  incision  will  yield  tcj  foi-ci -pressure  without  ligature. 

If  there  be  plenty  of  time  it  will  be  well,  as  advised  by  Mr.  Jessett,  to 

run   a    continuous     suture 

around  each  opening  (Fig.  i^'^<i   tn- 

105);  this  will  arrest   any 

ble^Dg,    and   prevent    the 

closure  of  the  wound  and 

prolapse     of    the     mucous 

membrane.      The  lumen  of 

the  opened  intestine,  as  far 

OS  it  can  be  reached,  having 

been  cleansed  with  pledgets 

(rf^ aseptic  w*ooh  a  bone  plate 

(Fig.  109),  threaded,  is  in- 
serted edgeways,  and  when 

it  is  oompletely  w  it  bin  the 
htnen  of  the  bowel,  traction 
M  »o  made  on  the  sutures  as 
^  bring  tbe  plate  with  its 
Wipe^ded  surface  upwards 
fe  the  wound,  and  with  its 
Hbtval  opening  accurately 
flaoed  with  reference  to  the 
'pening  in  the  intestine 
'f'ig.  110). 

The  plate  is  then  fixed  in 

is  position  by  transfixing 

e  wall  of  the  bowei  near 

©  edges  of  the  opening, 
d  at  spots  equidistitnt 
•m  its    angles    with    the 

►tieral    sutures   (<i.  (f,   Vig. 

*c).  The  end  sutures  hang 
t  of  the  upper  and  lower 
^^les  of  the  wound  ((/«,yw, 

ig.  no),      A  longitudinal 

^cision  is  next  made  in  the  colon,  opposite  to  the  meso-colon,  w^ell 
kwve  the  disease,  and  a  bone  plate  introduced  here  with  precautions 
"niilar  to  those  already  given. 

The  peritoiiajum  covering  each    plate  i.s  now  lightly  scarified  with 

^merous  cross  lines  made  by  a  needle,  but  not  deep  enough  to  cause 

'deeding,  and  the  aerous  coats  where  these  are  in  contact  along  the 


')0 


S«*'' 


IntestirialanaHttimohib — ilno-culostoTny — witli  Senii*s 
plates.  TI»eHt?  are  iiuw  ftpproxim»t*Mi  and  the  iniierior 
row  of  Kiitures  is  being  applied.  The  eweum  Iiere  lias 
not  been  reacted.    Cf.  with  Fig,  113.     (JeHsett,  after 


^  the  optming  be  too  small,  f oroe  will  have  to  be  emplojed  in  inac^rtlng  the  plitte, 
*ucl  hrnighi^  will  follow  j  if  loo  Urge,  the  plates  may  escape  or  ride  loosely  after  the 
*^turii$  UftTc  l>een  tied. 
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posteriur  tnargins  of  the  plates  are  united  with  a  few  superficial  autures 
(Fig.   no). 

The  plates  bring  liow  held  in  accurate  apposition  by  an  assistant, 
the  thi'eads  which  have  previously  been  identified  are  tied  in  the  folio w-» 
iiig  order:  lirst,  tlie  inner  lat/eral  sutures  (the^se  are  shown  in  process  of 
tying.  Fig.  no);  next  the  pair  of  en<l  threatls  which  are  farthest  fnitm 
the  operator  are  tied,  and  tlien  the  opposite  pair.  In  tying  these,  tlia 
threads  must  l»e  th^awn  down  between  the  plates.  Finally  the  only 
remaining  or  the  outer  lateral  threads  are  tied*  In  tj'ing  each  of  th® 
four  pairs,  sufficient  force  only  must  l>e  used  to  bring  and  keep  thd 
jilates  together,  and  to  en^snre  iirm  knots,  AH  that  now  remains  is  to 
reinforce  the  threads  which  have  been  tied  by  running  together  the 
serous  BurffRTs  along  the  anterior  margins  of  the  plates  by  a  ffw  points 
of  sutures,  or  a  continuous  one  (Fig.  in). 

Tlie  parts  are  now  carefully  cleansed,  the  clamps  taken  off,  the  flat* 
spongej?  and  gauze  tiim]>ons  removed,  and  the  perituna?al  sac  cleansed 
of  ail}'  lilood  clot,  t'tc,     A  little  iodoform  is  now  rubl>ed  along  the  lines 

of  sutures  in  the  intestines 


\ 


A 


\ 

Iiitehtiual  aiift§tomoBiB  by  Seim's  pUtea  »fter  com- 
plete resection  of  n  part  of  the  Bmall  iutefltine.  The 
etid«  have  beeu  rloHed  by  a  coutiuuuu»  Lembert's 
tutiire.     (Walsijam.) 


operated  on,  and  the  jiarts 
returned.  TJie  wound  is 
then  closed  in  the  usual 
way. 

Anastomosis  with  Senn'fl 
plates  after  exeiaion  of  tlie 
csBcum. — Intestinal  ana:?to- 
mosis,  e.i].,  ileo-coloetomy  in 
cases  wdiere  removal  of  the 
ileo-<*{ecal  coil  was  impossi* 
ble.  having  been  descrilied, 
we  shall  next  imagine  a 
case  where  it  has  been  pos- 
sible to  remove  the  bowel, 
but  the  surgeon  prefers  to* 
unite  the  ends  by  lateral 
anastomosis  instead  of  end- 
t^Kend  union.  The  account 
June   14,   1890):    *' After  all 


is  Prof.  iSenn's  (Jo urn.  Amer.  Med,  Assoc. 

haemorrhage  had  been  carefully  arrested  both  resected  ends  were  closed 
liy  invagination  and  a  few  stitclies  of  the  continuous  sutiu^  (r/..  Fig, 
113).  Tlie  first  Ntitdi  was  made  to  transiix  the  mesentery  at  the  point 
where  it  was  invaginated  into  the  bowel.  Medium-sized  pei-fomted 
decalcified  bone  plates  were  tised  in  making  the  ileo-col ostomy  by 
lateral  appruxiuiation.  An  incision  about  twa  inches  in  length  was  made 
in  the  clused  ends  of  Ijoth  intestines  at  a  point  ojiposite  the  mesenteric 
attachmcrit,  and  into  each  opening  a  bone  plate  was  inserted,  and 
the  lateral  sutures,  armed  with  a  needle,  were  passed  about  an  eighth 
of  an  inch  from  the  margin  of  the  wound  at  a  point  half-^vay  between 
the  angles  of  the  intestinal  wound.  The  margins  of  the  bow^el  cori-e^ 
sponding  to  tlie  parts  covering  the  ])lates  were  freely  scarified  with  an' 
ordinary  sewing  needle.  The  visceral  wounds  were  now  brought  rtV-fj-^ 
vis  m  such  a  manner  that  both  closed  ends  were  directed  downwards.! 
bringing  in  tJiis  manner  the  free  surface  of  the  colon  and  ileum  together 
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Before  any  of  the  ])late-fiiitiires  were  tied,  a  number  of  Leuibert  sutures 
were  a|)|>lied  posteriorly,  sufficit^ntly  far  hnck  iso  that  afti^r  the  a)>proxi- 
niation  they  s^hould  lie  jut^t  beyond  the  borders  of  tlie  plates,  thus 
affording  sufficient  security  in  maintaining  co-aptation.  The  poaterior 
pair  of  transfixion  sutures*  were  now  tied,  after  which  Ixith  pairs  of  the 
sutures  not  armed  with  needJes  wei"e  tied.  During  the  tying  of  these 
sitrtures^T  it  is  of  tJie  greatest  importance  that  an  assistant  should  keep 
the  plates  accurately  and  clostjly  pressed  together.  The  last  suturt^s  to 
be  tied  were  the  second  pair  of  fixation  sutures  ;  and  as  this  was  Ijeirig 
done,  the  bowel  on  each 
side  was  carefully  pushed  in 
between  the  plates  with  a 
probe.  The  sutures  were 
tied  in  a  square  knot,  and 
only  with  sufTioiHnt  lirinness 
to  bring  the  parts  in  apposi- 
tion, as  any  undue  pressure 
would  have  been  detrimen- 
tal, anti  might  have  resulted 
in  gangrene  of  the  tissues 
included  between  the  plates* 
The  sutui-es  were  cut  short, 
and   the    ends   brought    as  /^^  jl'  i^    ^ 

near  the  opening  as  pos- 
sible, by  pushing  them 
iu  this  direction  with  a 
piHiibe.  After  all  the  ap- 
proximation sutures  were 
tied,  it  only  remained  to 
apply  in  the  upper  side 
a  few  Lembert  sutures  or  a 
oontinuous  one  (h.  Fig.  1 13) 
in  the  same  manner  as  wa8 
done  on  the  opposite  side 
Iiefore  any  of  the  approxi- 
mation sutures  were  tied." 
Mr,  Littlewood,  of  Leeds, 
has  suggested  {Lancet^  vol.  i, 
1892,  p»  866)  a  modifica- 
tion of  Senn's  plates,  with 
the  object  of  ( i )  doing  away 
with  the  sutures,  some  of 
wliidi  perforate  the  whole 
ihickness  of  the  bowel,  and 
thus  may  introduce  sepsis ;  (2)  of  performing  the  operation  more 
quickly ;  (3)  of  ensuring  a  good  opening  between  the  two  viscera. 
The  suggested  modification  is  that  by  means  of  a  decalcilied  bone  tul>e 
fixed  in  its  opening,  one  plate  fits  acctirately  into  the  aperture  of  the 
other.  By  this  means  it  is  thought  that  the  two  i>lates  would  be  held 
together,  while  the  two  visceral  walls  between  them  uould  be  brought 
4tvenlv  in  contact  with  each  other. 


lutestiniklauaitttoiiiosis—iJieo-coJofitoinj  witlk  Sean's 
platea.  The  c»Piira  here  has  been  resected.  Cf^  \\4th 
FigR  1 10  and  1 1 1.  a,  Closed  ends  of  ileum  Mid  colon. 
bj  A  coritiauon»  suture  uniting  tbe  serous  Btirfaces 
over  the  ftnterior  margina  ut  the  plates,  {Jei»Bctt» 
after  Senn.) 


*  The  two  seen  tied  between  the  two  plates  in  Fig.  i  lo. 
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CIiOSUBE    OF   FJECAIi   FISTUIiA   OB   ABTIFICIAIi   AHUS. 


Fio. 


114. 


Fig.  1 14  shows,  cliagrammatically,  some  of  the  chief  points  of  difference 
between  a  faecal  fistula  and  an  artificial  anus.  Before  operating,  certain 
points  of  much  practical  importance  should  be  considered,  and  first  how 
far  any  spur  or  septum  is  developed.  The  more  marked  this  is,  the  less 
is  the  chance  of  closing  the  opening  by  any  slight  plastic  operation 
such  as  paring  and  suturing  the  edges  of  the  opening.     The  spur  being 

left  behind,  the  faeces  will  make 
their  way  through  the  sutures, 
and  the  longer  this  condition 
is  allowed  to  remain,  the  more, 
of  necessity,  >vill  the  lower 
segment  of  intestine  atrophy, 
and  the  more  marked  will  be 
the  difference  between  the  two 
parts  of  the  bowel.  Other 
important  points  are  the  nutri- 
tion of  the  patient  and  the 
condition  of  the  area  surround- 
ing the  wound.  The  higher 
the  fistula  is  situated  in  the 
small  intestine  the  more  will 
the  nutrition  have  suffered^ 
and  the  more  profuse  and  liquid 
is  the  discharge  the  wider  and 
the  more  infiltrated  will  be  the 
eczematous  area  around. 

Previoiui  Treatment. — We 
will  suppose  that  the  pressure 
of  a  truss,  the  cautery,  the 
destruction  of  the  spur,*  and 
the  use  of  india-rubber  tubing, 
have  each  been  tried  in  suit- 
able cases. 

Sir  W.  M.  Banks  (Clin. 
Nofes^  p.  94)  describes  the  fol- 
lowing simple  and  ingenious 
method.  Where  the  septum  or 
spur  is  not  well  developed,  it 
may  be  expected  to  succeed 
In  an  artificial  anus  in  the  groin,  after  a  femoral  hernia,  he  introduced 
a  thick  piece  of  india-rubber  tubing,  pushing  one  end  up  the  ascending 
and  the  other  down  the  descending  bowel.  It  was  secured  by  silk 
brought  out  of  the  opening.  It  was  calculated  that  the  pressure  of 
the  tubing  against  the  projecting  spur  would  press  it  back,  and  allow 
the  fasces  to  pass  round  the  comer  without  passing  out  of  the  artificial 
anus.     At  the  end  of  seven  weeks  nearly  all  the  faeces  passed  by  the 

*  This  may  be  effected  by  the  use  of  pressure-forceps,  M  •aggettecl  by  Mr.  PanL 

Tlieir  use  is  given  at  p.  258. 


in 

U,  Upper.  L,  Lower  bowel.  I,  Fieoal  fistula. 
The  gut  is  uot  bent  very  acutely  on  itself,  and 
there  is  no  spur.  The  opening  in  the  bowel  is 
usually  small  and  communicates  with  the  skin 
generally  by  a  sinus  like  track.  II.,  III.,  Artificial 
anus.  The  bowel  is  here  more  acutely  bent  and 
a  spur  is  present.  In  an  artificial  anus  the  open- 
ing communicates  more  directly  with  tlie  surface 
than  is  hero  shown.  IV.,  Double  fs^ral  fistula. 
(Greig  Smith.) 


CLOSLUiE  OF  F.ECAL  FESTrLA,   ETC. 


Wttini  inst**ad  of  by  the  artifieiftl  amis*  tlii,s  being  rediictid  to  a  siiiUJd, 
•piiag  Vent  to  a  iVnv  drops  of  yellowish  tiiiid.     At   the  end  of  three 
uioiiths  I  lag  completely  closed. 
Operatioa. 

Thi'ee  methods  will  be  meutioned.  i.  Here  the  peritonfiDal  sac  id  not 
opened.  The  margins  of  the  fistula  having  been  sufficiently  freed,  they 
ire  pared  and  brought  togetlier  with  yilk  j^utuivH  and  kept  apposed, 
Hjir^lip  pins  may  assist  in  taking  off  the  tension.  Tliis  method  can 
only  be  suitable  to  small  fceeal 

fifitube  where  the  expoisure  of  Fiu.  115. 

raucous  membrane  is    trifling  G    ft 

and  uo  sjjur  is  present.  It 
usually  fails  from  the  separa- 
lionofthe  edges  of  the  f  is  tula 
not  being  free  enough,  omng 
to  the  of>erator*s  fear  of 
opening  the  peritonaeal  sac, 
tlius  causing  tension  on  the 
sutures. 

'Die  late  Mr.  Greig  Smith 
I IM0//L  Snr[i*,  p.  728)  spoke 
highly  of  the  following  opera- 
lion,  which  may  l>e  u^sed  lioth 
ffH"  cases  of  ftecal  fistula  and 
ai'tificial    anus.      In    applying 
^3'^  njethod.  however^  to  cases  of 
Artificial  anus,  the  spur  must 
^^  first   diminished    anrl    the 
lower  part  of  the  bowel  dilated 
^  some  extent.     In  oi*der  to 
accomplish    this,     Mr.    Greig 
^liith  advises  the  iiitiTxluctiou 
'^  an  india-rubber  tube,  aft^r 
'^^ks*   plan,  for    some    days 
ttefore  the   operation    is    T>er'^ 
wttied. 

-A.ny    granulations     having 

"^**^   scraped    away   and    tlie 

j^r*€M'ture  iu  the  bowel  plugged 

'•>'  z%  sponge,  two  incisions  ai'e 

niiL<jg  one  above  and  one  below 

*ht*     fistula,     and    joined    by 

t?i4i*\ted  incisions  which  include  the  fistula.     The  extra-peri  ton  a^al  fatt}' 

*^^lie  having  been  reached,  the  parietal  peritonanim  is  separated  fi'om 

^•^^  abdo!uiiial  wall  all  runod  the  fistula  for  at  least  two  inches.     This 

^^'^\i  will   be   best  carried  out  liy  commencing  the   separation  at   the 

^^tremities  of  the  incisions  which  are  most  remote  from  the  fistula,  and 

^^rkiiig  towards  the  latter.     The  bowel  with  the  loosened  peritonaeum 

*^**^  now  be  lifted  out  tlu'ough  the  incision  in  the  parietes.     If  there  is 

^^y  tlifKculty  in  doing  this,  a  little  more  detachment  of  pcritonieum 

^'^'  it  easy.     The  fistulous  track  is  now  cut  away  down  to  the 

^^  ;•  bowel,  and  the  opening  in  the  latter  closed  by  one  ur  more 


Di&gr&mA  ta  ebow  GreL^  Smith's  metliod  of  clouug 
faecal  flMtula. 

Fi,  Fistula  iu  Aliduminal  wall  coiumtmiefttiug 
with  the  bowel.  G,  GraniilatiouB  liuiog  tht'  foPi-al 
fistula.  S,  Skin.  M,  MutiCiilar  layer.  F,  Sub- 
[ieritoiifeal  tissue.  AD,  AdheHiouet  between  bowel 
audperitoni^uDi  Kurrouiidin^  tlje  ^Ktula.  B,  Bowel. 

The  broken  line  in  tJie  upper  diagram  sbowa  the 
iucisions  around  the  flwtnla  and  in  thf)  Hiib-p^ri- 
ttJiHeal  areolar  tinsue,  The  lywer  diagraut  shows 
the  operatiaij  completed  and  tJie  fltiturea  placed. 
(Grtig  Smith.) 
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rows  of  Lembert's  sutures  inverting  the  rawed  edges  (Fig.  115).  The 
intestine  and  peritonseum  are  now  replaced  and  the  parietal  incision 
closed,  with  the  exception  of  a  small  opening,  through  which  a  drain  is 
passed  down  to  the  sutured  gut. 

ii.  and  iii.  Here  the  peritoneBal  sac  is  opened. 

ii.  Closure  of  the  opening  without  complete  resection  of  the 
bowel. — The  preliminary  steps  as  to  diet  and  treatment  of  the  ecze- 
matous  skin  given  below  (p.  279)  should  be  carefully  attended  to.  The 
following  account  is  taken  from  the  report  of  a  patient  under  my  care 
in  Guy's  Hospital  in  August  1895  ' — 

At  an  operation  for  acute  intestinal  obstruction  duo  to  bands,  a  gangrcnoas  patca 
bad  been  found  in  the  ileum,  and  the  intestine  had  been  drained  through  a  Paul's  glass 
tube.  This  the  patient  pulled  out,  and  an  artificial  anus  resulted.  The  gut  was  plugged 
with  small  sponges  tied  on  silk  and  pushed  about  two  inches  above  and  below  the 
opening.  Two  curved  incisions  were  then  made  so  as  to  include  an  oval  three  inches 
and  a  half  long  and  an  inch  and  a  half  wide.  In  the  centre  of  this  lay  the  opening 
surrounded  by  the  usual  eczematous  margin,  most  of  which  was  enclosed  by  the  above 
incisions.  The  incisions  passed  through  the  rectus  on  each  side.  ^Vfter  the  posterior 
layers  of  the  sheath  had  been  reached  the  incisions  were  very  cautiously  deepened 
until  the  peritonaeum  was  reached.  In  opening  this  an  exploring  finger  was  introduced 
througli  each  lateral  cut  so  as  to  make  certain  that  no  coils  of  intestine  were  adherent 
beneath.  The  finger  being  use<l  as  a  director,  the  peritonaBum  was  cut  through  along 
the  lateral  incisions  in  their  whole  extent.  An  oval  island  of  the  tissues  forming  the 
abdominal  wall  was  now  set  free  and  could  be  drawn  forward  with  the  bowel  adherent 
lo  it  below,  and  showing  the  sponges  which  had  been  introduced  as  plugs  bulging  out 
its  coats.  The  bowel  in  which  lay  the  artificial  anus  was  now  separated  from  adjacent 
coils  and  the  adhesions  which  bound  it  to  the  parictcs.  partly  with  a  steel  director. 
partly  with  blunt-pointed  scissors,  used  at  one  time  closed  and  at  another  open. 
Sponges  and  iodoform  tami)ons  had  i)reviously  ))een  packed  around  so  as  to  soak  up 
any  blood.  When  tlie  artificial  aiui^  had  been  separated  from  all  adhesions  it  was 
found  to  be  about  two  inches  and  a  half  long.  Its  edges  were  pared,  and  the  plugging 
sponges  having  been  removed,  the  opening  was  closed  with  a  double  silk  suture — ^first  a 
continuous  one  taking  up  all  the  coats,  and  then  a  row  of  Lembert's  securing  sufficient 
inversion.  These  were  carried  w<'ll  beyond  ilie  actual  limits  of  the  opening  (Fig.  55, 
p.  228).  A  little  iodoform  having  been  rubbed  in  along  the  line  of  suture,  the  intestine 
was  returned.  A  few  tags  of  omentum  which  were  adherent  to  the  alxlominal  wall  in 
the  vicinity  of  the  wound  werr  detached  and  tied.  When  the  intestine  was  returned 
the  interior  of  the  abdomen  was  quite  free  from  all  blood  or  other  discharges.  The 
edges  of  the  wound  were  then  brought  together  as  far  as  possible,  but  this  was  only 
feasible  above  and  below.  In  the  centre  was  a  lozenge-shaped  gap,  measuring  two 
inches  and  a  half  long  by  an  inch  wide,  at  the  bottom  of  which  lay  the  sutured 
intt^stine.  The  gap  was  lightly  plugge<l  with  iodoform  gauze  wrung  out  of  carbolic 
aeid  lotion  (i  in  20).  The  j)ati«*nt  made  a  good  recovery,  the  only  drawback  being  his 
weak  condition,  due  to  his  having  been  fed  so  long  (seventy-two  hours,  including  the 
time  bcfure  and  after  the  oi>eration)  by  en<»mata.  Flatus  was  passed  on  the  second 
day,  and  the  bowels  acte<l  well  two  <lays  later.  A  fortnight  after  the  o]>cration  I 
placed  numerous  hirge  grafts,  cut  from  the  shoulders  by  Thiersch's  method,  on  the 
granulating  surface  which  represented  the  remains  of  the  oval  gap  in  the  parietes. 
All  was  soundly  healed  within  five  weeks  of  the  operation.  I  lost  sight  of  the  patient 
for  five  niontlis.  when  he  returned  with  a  ventral  hernia.  This  he  attributed  to  his 
having  hail  scarh^t  fever,  and  to  the  pa<l  of  the  belt  with  which  he  had  been  supplied 
having  shrunk  after  tlie.  baking  to  wliieh  it  and  his  clothing  had  been  submitted.  H« 
was  otherwisL'  in  excellent  health,  without  any  flatulence  or  constipation,  enjoying  his 
foo<l  and  abU'  to  go  about  helping  his  father,  who  is  a  costermongcr.  He  was  supplied 
with  a  new  pa<l.  If  the  hernia  increase,  it  wiU,  1  think,  be  now  possible  to  pare  the 
ed^'t's  of  the  old  oval  gaj),  and  to  bring  them  together,  a  step  quite  impossible  at  the 
lime  of  the  operation. 
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iii.  Closure  of  the  Artificial  Anus  with  complete  resection  of  the 
bowel. — If  this  step  be  needed  I  know  of  no  clearer  account  than  that 
of  Mr.  Making  (St.  Thomas's  Rosp.  Sep,,  vol.  xiii.  p.  18).  The  skill 
with  which  the  operation  was  carried  out  was  only  equalled  by  the 
thoughtfulness  with  which  it  was  planned. 

The  patient  was  21.  The  artificial  anus,  dating  to  a  hernia,  was  high  up  in  the 
small  intestine,  and  opened  about  an  inch  and  a  half  above  the  centre  of  Poupart's 
ligament.  Here,  at  the  bottom  of  a  small  pit,  the  mucous  membrane  of  the  intestine 
was  slightly  prolapsed.  The  gut  was  firmly  attached  :  the  finger  only  passed  into  the 
upper  opening;  the  lower  could  not  be  found.  First,  the  usual  eczematous  condition 
was  very  much  improved  by  the  use  of  a  small  shield,  and  mopping  away  of  discharge 
with  absorbent  wool.  No  food  was  given  by  the  mouth  after  the  evening  of  the  second 
day  before  the  operation,  nutrient  enemata  being  given  every  four  hours.  During  the 
day  before,  the  upper  end  of  the  bowel  was  washed  out  with  injections  of  salicylic 
lotion.  As  bile-stained  fluid  wac  escaping  from  the  fistula  an  hour  before  the  operation, 
this  washing  out  was  repeated.  Before  beginning  the  operation  a  bit  of  carbolised 
sponge  attached  to  string  was  passed  for  two  inches  into  the  upper  end  of  the  bowel. 
A  vertical  incision  of  two  inches  and  a  half  being  made  through  the  abdominal  wall, 
the  upper  end  of  the  intestine,  normal  in  size,  was  dissected  free  from  its  adhesions  ;  the 
lower  end,  lying  just  below  it,  was  contracted  to  the  size  of  a  pencil,  with  an  opening 
only  large  enough  to  admit  a  director.* 

The  two  ends  of  the  gut  being  now  provisionally  clamped  with  forceps  (Fig.  94), 
sheathed  in  tubing,  they  were  drawn  out,  and  a  number  of  sponges  attached  to  string 
packed  round  them.  The  sponge  was  then  drawn  from  the  upper  end  of  the  intestine, 
and  about  an  inch  removed  from  the  upper  end  and  two  inches  and  a  half  from  the 
lower  one,  together  with  a  wedge  of  mesentery  four  inches  long  by  three-quarters  of  an 
inch  wide.  The  cut  surfaces  then  nearly  corresponded.  The  bleeding  points  having  been 
tied  in  the  mesentery,  this  was  united  with  six  silk  sutures,  and  the  gut  then  sutured 
as  foUows  : — A  first  row  of  twenty-five  very  fine  Chinese-twist  stitches  were  passed  with 
a  small  curved  needle  through  the  whole  thickness  of  the  gut,  about  one-tenth  of  an 
inch  from  its  free  margin,  commencing  at  the  mesenteric  border.  These  were  tied  in 
batches  of  five  at  a  time.  Then  a  second  row  of  Lembert's  sutures  (Figs.  55  and  58) 
were  passed  and  tied  in  the  same  manner.  During  the  stitching,  which  took  about 
three-quarters  of  an  hour,  the  gut  was  kept  moist  with  warm  salicylic  lotion.  After 
the  bowel  was  closed  and  returned,  it  was  found  impossible  to  close  the  whole  wound. 
As  this  could  only  be  brought  together  above  and  below,  the  granulations  were  shaved 
away  and  the  intestine  left  at  the  bottom  of  a  deep  pit.  lodoform-gauze  and  pine- 
wood  dressings  were  applied.  The  patient  made  a  good  recovery.  Two  days  later  the 
intestine  could  be  seen  at  the  bottom  of  the  wound  covered  with  lymph  and  showing 
vermicular  movements.  The  bowels  acted  naturally  two  days  after  the  operation.  No 
faeces  came  by  the  wound,  but  twelve  sutures  were  thus  discharged. 

ENTEBOPIiASTY. 

This  term  has  been  given  to  an  operation  for  the  relief  (short  of 
resection)  of  strictures  of  the  intestine  believed  to  be  innocent.  It  is 
based  upon  a  similar  operation  performed  several  times  successfully 
upon  a  pylorus,  the  seat  of  contraction  not  due  to  malignant  disease, 
and  called  Pyloroplasty  (Fig.  123,  p.  313).  As  far  as  I  know,  Mr.  H. 
W.  AUingham's  two  cases  (Lancet,  vol.  i.  1894,  p.  15  50)  are  the  only 
ones  yet  published.  One  such  stricture  occurred  in  a  woman,  aged  48, 
at  the  junction  of  the  ileum  and  jejunum,  the  other  in  the  sigmoid  of  a 

♦  Over  two  months  had  elapsed  since  the  formation  of  the  tistula,  and  one  month 
since  the  last  proper  action  of  the  bowels. 
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patient  aged  73.  It  is  simply  stated  that  "the  stricture  was  innocent," 
and  "  not  malignant."  As  the  cases  were  published  within  two  months 
of  the  operation,  the  nature  of  the  strictui*e  must  remain  very  doubtfal. 
The  age  of  the  patients,  the  position  of  one  in  the  sigmoid,  and  absence 
of  any  historj'^  of  dysentery,  are  verj'  suspicious.  In  each  case  the 
stricture  was  divided  in  the  following  way:  The  bowel  having  been 
drawn  out,  shut  off  with  sponges,  and  clamps  applied  above  and  below, 
the  bowel  and  stricture  were  divided  longitudinally  for  three  inches,  on 
the  side  of  the  gut  opposite  to  the  mesenteric  attachment.  Each  lip  of 
the  longitudinal  incision  was  then  caught  hold  of  at  about  its  centre, 
pulled  apart  so  that  at  first  it  gave  the  appearance  of  a  diamond-shaped 
opening,  and  then,  by  further  pulling  in  the  same  direction,  the  original 
longitudinal  incision  was  made  into  one  transverse  to  the  long  axis  of 
the  bowel.  The  opening  was  then  closed,  first  with  a  continuous 
suture  uniting  the  mucous  membrane,  and  then  by  Lembert's  inter- 
rupted sutures. 


CHAPTER  VI. 

OPERATIVE  INTERFERENCE  IN  GUNSHOT 

AND   OTHER    INJURIES    OF    THE    ABDOMEN. 

RUPTURE  OF  THE  INTESTINE. 

GUNSHOT    AND    OTHEB    INJTJBIES. 

We  owe  the  great  advances  lately  made  here,  in  the  first  place,  to 
antiseptic  surgery,  and,  in  the  second,  to  the  zeal  with  which  American* 
surgeons  have  taken  up  the  matter  and  made  known  their  results, 
unsuccessful  as  well  as  successful. 

1.  Examhiatioii  of  the  Wouivd,  with  regard  to  Penetration, — Blacken- 
ing of  the  wound  and  the  clothes  with  powder  suggests  a  close  shot 
and  probable  penetration.  Edges  clean  cut  and  equally  stained  show 
that  the  bullet  has  stinick  perpendicularly.  Unequal  staining  and 
raggedness  suggest  obliquity  of  impact;  and  the  less  perpendicular 
this  is,  the  less  the  probability  of  penetration.  If  there  exists  a  con- 
tinuous track  of  tenderness,  especially  if  accompanied  with  slight 
i-edness,  from  the  wound  for  some  distance  over  the  abdominal  surface, 
it  is  fair  to  infer  that  the  missile  has  wormed  itself  between  the  layers, 
without  penetration  (Parkes). 

2.  Siimptoms  indicatviuj  Penetration. 

(a)  Circumscribed  dulness  and  bulging  near  the  wound,  fluctuation 
in  the  peritonseal  sac,  or  either  of  the  last  two  felt  per  rectum  or 
vagi  nam,  indicate  wound  of  a  large  vessel  and  accumulation  of  blood, 
and  penetration,  with  visceral  injury,  probably;  but,  to  be  diagnostic, 
it  must  come  on  within  a  couple  of  hours.  (y8)  Rapidly-formingf 
tympanites  indicates  penetration  and  escape  of  gas  from  the  intestine. 
(7)  Escajje  of  foeces,  bile,  or  urine  from  the  wound  is,  of  course, 
diagnostic  of  penetration,  but  rare.  (S)  Repeated  liaemat^mesis  in- 
dicates ]>enetration  and  injury  to  the  stomach  or  small  intestine  high 
up.  It  may,  however,  be  due  to  contusion,  (e)  Profuse  haemorrhage 
per  anum  points  to  penetration  and  injury  of  intestine,  but  is  seldom 
seen  sufficiently  early  to  be  of  value,     (f)  Haematuria  indicates  injury 


•  In  addition  to  the  American  writers  I  have  quoted  below,  I  have  had  the  advan- 
tage of  reading  a  very  careful  study  of  this  subject  by  my  old  dresser,  Dr.  J.  H. 
Barnard,  now  of  Paris,  Des  Plaies  de  V IiiU'tthu; par  Aniiei-a-feu  (These  pour  le  Doctoral 
en  MMecine,  Paris,  1887). 

t  If  delayed,  the  tympanites  may  be  due  to  paralysis  of  the  intestines  from  shock. 
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of  some  part  of  the  urinary  tract.  (17)  Escape  of  blood  from  the 
wound,  if  too  i)rofuse  to  be  accounted  for  by  a  wound  of  a  vessel 
in  the  abdominal  wall,  points  to  penetration  and  visceral  injur}'. 
{0)  Paralysis  of  any  part  below  the  level  of  the  wound  is  a  most  grave 
complication,  indicating,  as  it  does,  injury  to  cord  or  nerves,  as  well  as, 
probably,  to  viscera.  (4)  Shock.  This  does  not  go  for  much  unless 
hflemorrhage  is  clearly  present  also,  owing  to  the  great  difference  in 
individual  peculiarities. 

Other  pointvS  will  be,  the  size  of  the  bullet  and  the  amount  of  fulmina- 
tive  or  powder,  the  distance  and  direction  in  which  the  firearm  was 
held.  A  single  opening  gives,  per  se,  a  faint  hope  that  there  is  no 
penetration. 

In  cases  of  doubt  as  to  penetration,  the  wound  will  be  first  enlarged, 
then  explored  with  a  probe  or  bougie,  and  the  line  of  damage  to  the 
tissues  carefully  followed  up,  any  exploring  instruments  being  kept 
strictly  aseptic. 

3.  Prohahle  Amount  of  Damage, — Dr.  Parkes  (Ann.  of  Surg.,  Nov. 
1887)  gives  the  following  suggestions: — **  An  antero-posterior  shot 
below  the  level  of  the  umbilicus  and  well  towards  the  lateral  surfaces 
of  the  body  will  be  very  likely  to  miss  the  small  intestines  entirely, 
and  expend  its  damage  on  the  large  lx)wel.  The  same  kind  of  wound 
high  in  the  lateral  surfaces  may  pass  into  or  through  the  liver  without 
injuring  the  intestines,  or.  the  spleen  alone  if  the  entrance  is  on  the 
left  side. 

**If  the  wound  is  so  situated  that  the  bullet  enters  the  abdomen 
through  the  diaphragm,  adding  injur}-  of  abdominal  viscera  to  that  of 
the  contents  of  the  chest,  the  surgeon's  help  will  probably  be  of  little 
use.  A  wound  of  entrance  and  exit,  or  an  entrance  wound  alone, 
showing,  passage  of  the  ball  from  side  to  side  through  the  abdomen, 
means  the  woi'st  of  injuries,  and  suggests  the  need  of  the  greatest 
care  in  staying  of  hiemorrhage,  repair  of  intestines,  and  toilet  of  the 
contents, 

*' Antero-posterior  perforation,  if  complete,  can  only  fail  to  wound 
the  small  intestines  when  situated  well  on  the  outskirts  of  the  surface 
of  the  abdomen ;  seemingly  there  can  be  no  exception  to  this  proposi- 
tion, save  in  those  extremely  rare  instances  in  which  the  perforating 
body  traverses  the  cavity  without  injuring  the  contents. 

"  Penetration  through  the  posterior  walls  of  the  cavity,  if  complete, 
with  likelihood  of  laceration  of  important  fixed  organs,  argues  an  injury 
of  the  most  severe  character,  one  in  which  the  surgeon's  aid  will  be  of 
no  avail  in  tlie  majority  of  cases.  The  exceptions  in  which  the  severity 
will  not  prove  insurmountable  will  be,  transit  through  the  space 
between  the  lower  end  of  the  kidney  and  the  crest  of  the  ilium,  and  in 
wounds  occupying  the  outskirts  of  the  entire  posterior  surface.  .  .  . 
Many  instances  are  recorded  of  recovery  from  posterior  penetration 
of  tlie  large  and  fixed  viscera  of  the  abdomen  without  any  surgical 
operation.'' 

Question  of  the  Advisability  of  Operative  Interference. — Up  to 
the  time  of  the  Boer  War  these  wounds  were  considered  to  be  almost 
nectjssarily  fatal  if  an  abdominal  section  were  not  immediately  per- 
formed, death  resulting  usually  from  hsemorrhage  or  from  septic 
peritonitis. 
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If  results  of  aljflomiiinl  womids  pro(hir<Ml  hy  the  Mauser  bullet 
bjive,  however,  prodiicprl  praetii-ally  a  revolution  as  regards  the  qviestiofi 
now  under  consideration.  For  it  has  been  found  that  the.se  injuries, 
w]n»n  not  immetiiatelj  fatal,  have  been  attended  wiMi  remarkably  goo<l 
results  under  expectant  treatment,  recovery  following  in  more  thixn 
60 per  cent,  of  the  ease?,  accordin*,^  to  Mr.  Spencer  (3f/3^/.  Ahh.,  1 901). 

SirF.  Treves  (JJrit.  Med.  Jonrn.,  vol.  i.  1900,  p.  i  156)  Uientions  cases 
in  whicli  the  abdomen  was  completely  travei*9ed  in  various  directions,  and 
vet,  in  spite  of  prolonged  exposure  and  tedious  tmnsport^  recovery  took 
place  with  only  very  slight  symptoms.  In  the  earlier  part  of  the  war 
bf  (lescribea  undertaking  several  abdominal  sectioiisi,  but  he  tbund  that 
be  was  doing  more  harm  than  good,  as  the  coils  of  intestine  already 
adhered  and  sealed  the  wonnrls,  there  being  no  prolapse  of  mucous 
membrane  or  escape  of  infest iual  cont^^uts.  Treves  concludes  that  it  is 
b}K)^8ihle  to  operate  in  cases  in  which  the  abdomen  is  traversed  above 
tht*  umbilicus,  owing  to  the  multiple  character  of  the  injuries  ;  whilst 
tbr  cases  in  which  the  abdomen  is  travei-sed  below  the  umbilicus  get 
wfll  without  operation.  He  advisee  operation  only  when  the  bullet 
hati escaped,  and  so  its  course  is  known,  and  when  the  general  condition 
isgixnl  and  there  are  signs  of  abdoniiiial  hiomorrhage  cou tinning. 

It  must  l)e  remembered,  however,  that  this  referni  only  to  wounds  pro- 
duced by  bullets  such  as  the  Mauser,  which  does  not  spread  on  impact, 
isof  gmall  diameter,  and  has  a  great  velocity.    Where  the  bullet  produc- 
ing the  wound  ie  one  which  causes  more  damage  than  the  Mauser,  the 
^^pectant  treatment  is  hardly  likely  to  be  successful,  and  in  such  cases 
'^  ift  cert.ainly  justifiable  to  urge  a.'^  ear! if  an  ffperatum  tut  i>  posiiihley  ai\er 
'«^  dimpiomji  of  penion<pal  perjoraiion  is  made.     The  exceptions  WTnild 
appear  to  be — cases  where  sufficient  time  has  elapsed  to  allow  of  much 
^^ravasation,  and  the  onset  of  a  peritonitis  which  is  certain  to  be  fatal 
'J'li^tever  is  done:  cases  of  injur}*  to  the  spinal  cord;  severe  wounds  of 
nie    Bohd  visceiTi :  and    those  where  such   grave    collapse,  not  due    to 
'^nmndiage,  is  present  as  to  make  it  certain  that   the  needful  inter- 
j-^>*nce  with   the  contents    of  the  abdomen   will    be  necessarily  fatab 
'\  ith  regard  to  the  presence  of  peritonitis,  the  late  Mr.  Greig  Smith 
**'fote  {he,  mipra  c//,,  p.  704) :  *'  Undoubted  and  severe  peritonitis  existing 
^^     the  second  and  third  day  is  by  most  authoritii^s  recognised  as  a 
*^^fm-indication.    In  sueh  eases  it  is  improbable  that  1  he  sites  of  perfora- 
^'Oij  c^ould  be  found:  and,  if  they  were,  that  they  could  be  dealt  with 
^^'^trhont  the  |iro€luction  of  excessive  traumatism.     There  is  little  use 
*'**    cleansing  the  cavity  if  if   is  to  be  at  once  refilled,  and  there  is  little 
^^*^  in  looking  for  the  perforations  if  they  can  neither  be  closed  nor 
"3c€?fl  in  the  wound,  wliile  there  is  positi\^e  danger  in  adding  to  the 
t*i.&"k  from  traumatism.     In  such  cases  the  most  that  qjux  hv  done  is  to 
iri5%fef.  a  small  parietal  opening  with  thp  help  of  local  anicsthesia,  and 
l^^rmit  the   discharge  of  tlie   noxious  liiiids,   giving    the    patient    the 
^*^iiefit  of  the    remfite   chance    of   s|Fontaneous   cure    with    intestinal 

J^rof.  Nancrede  {Ann.  of  Surg,,  June   1887,  p.  474)  thus  states  the 


*  Dr.  Baruard    (lo<*,  stipra  cit*^  p.  38)  quote«  Dr.  Hamrltoii,  of  New  York,  as  of 
*^l»hiiou  that  oj)craiive  iiilerforeuqe  i«  coutni-iiidicated  if   forty-oight  hourg  have 
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advantages  of  an  operation : — "  We  can  either  forestall  septic  peritonitis 
or  reduce  its  dangers  to  a  minimum ;  we  can  prevent  sapraemia — a  com- 
mon cause  of  death,  as  I  believe Should  peritonitis  have  set  in, 

we  can  afford  sufficient  drainage  for  the  efiusions,  which  may  in  them- 
selves be  already  poisonous,  or,  as  we  have  shown,  will  assuredly  become 
the  chief  cause  of  danger ;  we  can  substitute  for  adhesions  of  doubtful 
permanency  certain  methods  which  secure  the  escape  of  the  injured 
portions  of  gut  into  the  lumen  of  the  bowel ;  we  can  prevent  the  fatal 
results  which  must  follow  the  casting  off  of  a  decomposing  slough  of  a 
wounded  portion  of  omentum  or  mesentery  into  the  general  peritoneal 
ca\aty;  we  can  arrest  hajmorrhage,  which  from  its  amount  will  prove 
fatal,  or  from  decomposition  will  equally  produce  lethal  results;  we  can 
restore  the  continuity  of  the  gut,  if  it  be  nearly  or  completely  severed, 
the  former  condition  being  not  uncommon;  we  can  avoid  the  risk  of 
taecal  fistula  ....  and  we  can  remove  a  hopelessly  damaged  kidney  or 
spleen,  and  repair  a  wounded  pancreas  or  liver." 

Operation. — An  excellent  account  of  this  will  be  found  in  the 
very  helpful  article  of  Prof.  Nancrede  to  which  reference  has  been 
already  made. 

With  the  utmost  care  the  preliminary  details  of  preparation  are 
entered  into  first — viz.,  the  cleaning  and  shaving  of  the  skin,  the 
pronding  of  abundance  of  water  recently  sterilised  by  boiling,  or 
a  2  per  cent,  solution  of  boracic  acid,  or  a  ^  per  cent,  solution  of 
salicylic  acid.  Plenty  of  sterile  gauze  lying  in  the  hot  sterilised 
water,  to  cover  the  intestines  with.  Abundance  of  ligatures  of  gut 
and  silk,  of  different  sizes.  In  addition  to  the  usual  instruments 
several  pairs  of  Kocher's  clamps  should  be  at  hand,  or  strips  of  gauze 
may  be  passed  through  the  mesenteries  and  clamped  with  Spencer 
Wells's  foreeps. 

"Xow  as  to  technique.  The  patient's  limbs  and  trunk  must  be 
carefully  wrapped  in  blankets,  with  towels,  wrung  out  of  the  aseptic 
or  antiseptic  solution,  tucked  under  and  folded  over  them  around 
the  abdomen  to  prevent  any  accidental  contamination  of  the  peri- 
tonapal  cavity.  If  not  previously  done,  the  urine  should  now  be 
drawn  off.  .\  .  .  .  Ether  should  be  most  cautiously  administered. 
The  incision  should  always  be  median,*  as  otherwise  it  is  almost 
impossil)le  to  gain  a  proper  new  of  the  parts,  and  should  usually 
extend  from  a  short  distance  above  the  umbilicus  to  about  two 
inches  above  the  i>ubes.  The  abdomen  having  been  opened,  any 
clots  or  blood  which  obscure  the  operating  field  may  be  removed, 
but  otherwise,  unless  it  is  manifest  that  severe  haemorrhage  is  gouig 
on.  the  small  int(»stines,t  which  usually  firat  present,  should  \ye 
carefully  gone  over,  inch  by  inch,  from  the  stomach  to  the  ileo-caecal 

■■'  This  i)nint  luis  boon  much  disputed.  No  hard-and-fast  rule  should  be  made,  bat  ai 
u  rule  the  inrision  should  bo  modian.  The  late  Mr.  Greig  Smith  pointed  out  that  ihc 
followintr  cast's  require  it  : — Cases  where  the  ball  has  crossed  the  middle  line,  entcriug 
at  one  siile  and  passing  towards  the  other,  and  in  others  where  the  ball,  entering  near 
the  middle  lin(\  })asses  either  directly  backwards  or  in  au  uncertain  direction.  I  have 
alluded  to  this  matter  later  (p.  28S). 

t  Dr.  Barnard  Qhr.  mipra  rit.^  points  out  that  wounds  of  the  duodeuom  are  vcir 
rarely  mot  with,  and  that  wounds  of  the  upper  aspect  of  the  transverse  colon  and  of 
the  omentum  at  this  level  are  amongst  the  most  difficult  to  discover. 
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vslvt,  keeping  them  constantly  enveloped  in  towels  wrong  out  of 
iiot  water  (sterilised) ;  afterwards  the  stomach,  spleen,  liver,  pancreas. 
likTge  bowel,  kidneys,  bladder,  omentum,  raesentery,*  and  abdominal 
vesaeU  must  be  examined.  I  do  not  mean  that,  if  various?  wounds 
are  discovered,  say  in  the  small  intestine,  and  the  place  of  exit  of 
the  ball  from  the  abdominal  cavity,  all  in  such  relations  as  would 
absolutely  exclude  injury  of  the  stomach, t  Hver,  kidneys,  spleen,  or 
WarMer,  such  a  detailed  examination  should  be  made — far  from 
it,  for  every  nnnecessary  manipulation  is  injurious;  but  I  do  advise 
tliat,  rather  than  overlook  a  wound,  much  manijHilation  which 
the  result  proves  to  have  been  nnnecessary  had  bettiM-  be  made.  Of 
eonrse  the  source  of  a  severe  heemorrhag-e  must  be  at  once  stnight  for. 
And  any  wounds  of  the  hollow  viscera  ignored  for  the  time  being, 
care,  however,    being   taken  that    the    general    perltonaeal    cavity   is 


•  "Woundg  of  the  mesentery,  when  they  iiri;  but  perfnnttif>iis,  can  be  pussecl  without 
»ny  additional  interference,  unless  ftttendeii  with  hiemnrrhagc,  in  which  case 
ddigsttoQ  of  the  injured  vessel  is  required.  Large  lacerations  should  be  closed  with 
i running  Butnn*  to  aroid  the  future  possibility  of  an  incan-oration  nnd  obstruetion  of 
»  loop  of  the  intestine  in  th*i?  opening.  On  a«*e4unt  of  the  extreme  delicaey  of 
tte  mcmbmuc,  its  closure  is  often  attended  with  some  difficulty,  whieh  may  be 
^nently  orerfome  by  introducing  the  sutures  near  tho  edge  of  a  vessel,  a8  this 
T^QQ affords  the  strongest  j^^ra^p  for  the  suture**  (Shackoer.  hr,  supra  eitS).  If  it  be 
^Iw  oineDtum  which  ia  wounded*  or  contains  a  large  hn^matomti,  ft  should  be  ligatured 
»iui  cut  »w»y, 

1  Ci«efl  of  wounds  of  all  these  v!:^ecra  have  hccn  treated  V>y  laparotomy  and  suture. 
^ti*.  Ml  Dftlton,  of  Bt.  Louis  f  Amu  a/  Surf}.*  Aug.  1888).  rceonls  a  case  of  bullet- 
Toaud  of  stomach  and  liver  thu^  tre44ted  Buecessfully.  The  wounds  in  the  atomaeh 
•«njtbo#c  of  entrance  and  exit,  aufl  ftitnatcd,  the  former  on  the  anterior  surface,  the 
****' ncAf  the  upper  border;  both  were  closed  with  Lemb^rt's  sutures.  The  lower 
**n!<ti  of  the  left  lobe  of  the  liver  was  ploughed  through  by  the  bullet  an  inch  and  a 
Mttwicr  from  the  transverse  fissure,  leaving  a  V-shaped  wound  half  an  inch  in  depth, 
rbii  Vm  dosed  by  one  catgut  suture,  of  large  size,  passed  ou  either  side,  an  inch  from 
^^  niArpn  of  the  wound,  and  dipping  deeply,  on  account  of  the  great  friability  of  the 
*»*ue,  into  the  liver  substance-  *'  It  acted  well,  bringing  the  wound  together  suugly/* 
^"^wert*  no  other  injuries  save  a  slight  contusion  on  the  transverse  colon,  probably 
•ln«  to  the  spent  violence  of  the  ball,  which  was  not  found.  The  operation  was 
™*^Ped  difficult  by  rejR^atcd  vomiting  of  black  j^rumous  fluid,  necessitating  turning 
*«  pfttiont,  on  his  side  each  time.  '*  which  was  awkward  with  an  open  belly/'  The 
Litton  was  a  prompt  one — two  hours  afier  the  injury;  recovery  followed.  In  Dr. 
**en*Bca«e  (^Mfd,  News,  May  14,  1887)  the  wound  of  entrance  in  the  stomach  was  near 
*w  pylorus  on  the  anterior  surface,  that  of  exit  much  more  ditli^^ult  to  find,  being  on 
*w  lower  border  and  posterior  surface,  and  obscured  by  clot.  Though  there  were  other 
most  «cfiQ,is  injuries  of  superior  njeseideric  vein  and  right  kidney  requiring  nephrec- 
^l****?,  the  patient  survived  till  the  fifteenth  day,  death  being  due  to  diffuse  suppura- 
tion of  the  clot  in  the  mesentery,  and  gangrenous  perforation  at  one  qjot  in  the 
*'*^ino,  Other  means  of  meeting  hiemorrhagc  from  the  liver  are  plugging  with  a 
^*^p(m  nf  aseptic  gauze  when  the  wound  is  large  and  the  haemorrhage  great,  and 
•PPlying  firm  pressure,  and,  in  the  ease  of  obstinate  oozing  from  an  abrasiou,  the 
•Wieation  of  a  crystal  of  iron  persulphate,  or  the  Paquclin's  cautery.  Wouiuls  in  the 
IWl-btKider  are  treated  like  those  of  intcstitie.  Wonnds  of  the  kidney  or  spleen  must 
^  tTeated,  according  to  their  nature,  cither  by  slyplie.  cautery,  or  suture,  as  in  the 
Utft.  If  the  haE?morrhage  is  too  severe  for  the  aliove,  the  organ  must  be  removed. 
I'f*  Keen,  in  his  ca<c  alluded  to  above,  the  kidtiey  btnng  badly  lacerated,  adopted 
'^U  «ep.  The  ureter  should  be  examined,  and.  if  found  divided,  sutured,  or  failing 
^hii  the  kidney  aboald  be  removed. 
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j)rotected  from  faecal  extravasation  by  removing  the  intestines  out- 
wide  the  abdomen,  keeping  them  wrapped  in  warm,  moist  cloths; 
such  haemorrhage  is,  however,  most  unusual.  WTiichever  plan  is 
pursued,  let  everything  be  done  methodically,  and  each  injury  re^ 
paired  as  it  is  detected,  as  this  saves  much  time  and  renders  any 
oversight  almost  impossible.  All  wounds  of  the  bowel,  however 
trivial,  should  be  minutely  cleansed,  coaptated  by  the  Lembert  suture 
of  line  silk  introduced  with  an  ordinary  sewing-needle,  and  tho  suture 
line  rubbed  over  with  a  little  iodoform.*  When  necessary  from  tlie 
size  or  number  of  the  wounds,  a  portion  or  whole  calibre  of  the  gut 
must  be  exsected.f  Wounds  of  the  liver,  if  situated  at  the  free  border 
of  the  organ,  should,  if  possible,  be  coaptated  with  dry  aseptic  gut,  which 
will  soon  swell  and  fill  the  track  made  by  the  needles.  If  this  cannot  be 
done,  the  hiemorrhage  may  perhaps  be  arrested  by  the  judicious  use 
of  tho  thenno-cautery.  Unless  the  bleeding  be  free,  the  wound  should 
be  plugged  with  an  iodofonn-gauze  tampon,  which  is  to  remain  for 
forty-eight  hours,  or  may  perhaps  be  carefully  removed  at  the  dose 
of  the  operation,  when,  if  the  bleeding  be  almost  entirely  checked, 
the  cauter}'  may  be  used  as  a  further  precaution:  if  the  flow  be  free, 
the  tampon  must  be  replaced  and  allowed  to  remain. 

**  Wounds  of  the  pancreas,  spleen,  or  kidneys  must  be  treated  in 
a  similar  manner,  or,  if  these  measures  fail,  either  spleen  or  kidney 
nmst  be  excised.  Since  a  wounded  splenic  artery  would  lead  to 
gangrene  of  the  organ,  it  must  be  removed.  The  same  advice  holds 
good  for  wound  of  a  renal  artery,  but  in  these  cases  death  from 
haemorrhage  will  usually  result  before  art  can  inter\'ene ;  still,  such 
possible  complications  must  be  provided  for.  Wounds  of  the  bladder 
had  best  be  sewn  with  dry  chromic  and  sulphurous  acid  gut,  which, 
by  its  swelling,  will  fill  the  track  of  the  little  wounds;  and  the  needle 
should  be  a  round  one,  as  small  as  can  be  made  to  carry  the  thread. 
Contused  bowel  will  almost  certainly  slough,  so  that  the  injured 
portion  had  better  be  excised  and  the  healthy  peritonseal  surfaces 
united  by  suture.  Wounded  or  contused  omentum  or  mesentery 
nmst  also  be  excised,  and  the  edges  carefully  united  by  inter- 
rupted sutures.  The  experience  of  at  least  one  case  has  shown  that 
since  an  omental  slough  cannot  be  eliminated  into  the  lumen  of 
the  bowel,  as  occurs  in  wounds  of  the  intestine,  a  fatal  generalised 
peritonitis  will  result  from  the  local  gangi*ene.  All  bleeding  must 
be  checked,  even  from  the  smallest  vessels,  for  quite  extensive  oozing 
will  occur  from  most  insignificant  vascular  orifices,  because  they  are 
situated  in  a  closed  cavity,  and,  although  the  amount  lost  may  not 
be  dangerous  iter  ae,  it  will  prove  so  as  a  source  of  septicaemia  or 
j)erit()nitis." 

This  was  so  in  Dr.  Keen's  case   {loc.  sujrra  ciL).     The  ha)morrhag^^ 


♦  Wherever  possible,  tlie  sutures  shouU  be  introduced  parallel  with  the  long  axis  of 
the  intestine,  as  by  this  its  lumen  is  least  narrowed. 

t  Of  all  the  wounds  of  the  intestine  those  of  the  rectum  are  moRl  difficult  to  detect, 
anil  therefore  very  fatal.  Dr.  Morton  (Jor.  mipra  cit.)  suggests  that  inflation  with* 
rubber  bag  may  be  of  as^istance  here.  He  also  alludes  to  two  cases  in  which  the 
diaphragm  was  wounded.  In  each  ease  a  hernia  of  viscera  into  the  thorax  existed ; 
this  was  reduced,  the  wouml  sutured  with  catgut,  and  recovery  ensued. 
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lore  extended  fan-slia|>ed  in  a  moderately  thick  layer  between  tlie 
r%vo  layers  of  the  meseiiteiy,  its  peripheiy  extending  nlmost  two  feet 
long  the  boweK  and  xlm  point  being  at  the  mesenteric  uttai4iment 
the  spine.  Tlie  eliief  1>!eeding  came  from  a  hole  in  the  snperior 
esenteric  vein^  and  was  secured,  after  nnieii  ditbciiItyT  by  a  laterally 
laced  ligature  of  chromic  gut.  In  spite  of  the  most  careful  antiseptic 
rec4iutions  and  unremitting  after-treatment,  the  patient  died,  on  the 
fteenth  day,  of  suppuration  in  this  clot,  and  gaogrene  of  the  intestine 
ected  witli  this  part  of  the  mesentery.  Wounds  of  the  spleen 
;t  be  treated  by  the  methods  ah'eady  given  for  the  liver  and 
idney.  The  treatmc*nt  of  those  in  the  bladder  is  given  foil}'  later. 
**If  a  segment  of  bowel  is  to  be  exciywl,  the  cuts  should  be  made 
t  such  points  as  correspond  to  the  distribution  of  a  lai'ge  mesenteric 
inch  in  order  to  secure  a  due  blood-su|jply  to  the  edges  of  the 
incisions,  and  the  parts  to  be  removed  should  1>»?  laid  upon  a  large 
tint  sponge,  or  foldeil  napkin^?,  to  ]>revent  thecal  extravasation  into 
the  abtlominal  cavity.  To  avoid  escape  of  faeces  durhig  excision  of 
intestine,  the  simplest  of  all  clamps  is  small  rubber  tubing  madt^ 
tio  pierce  the  mesentery  on  each  side  of  the  wound,  at  a  spot  devoid 
of  vessels,  passed  round  the  intestine,  and  knotted  once,  or^  better, 
cUmped  with  Spencer  Wells's  forceps  (Dr.  Shackner,  Ann.  of  Snrfj.. 
June  1890).  To  oljviate  kinking  of  the  bowel,  a  V*shaped  piece  of 
the  mesentery  must  be  removed,  the  branches  of  the  V  not  corre- 
sponding to  the  cut  edges  of  the  bo  web  but  pivsenting  a  free  margin 
of  one-eighth  of  an  inch,  lest  want  of  vascularity  cause  failure  of 
Pinion  at  this  the  most  doubtful  point,  After  arresting  haemorrhage, 
the  mesenteric  wound  nmst  be  carefidly  coaptated  by  numerous 
poiiitii  of  interrupted  suture.* 

"Should  the  pulse  fail  at  any  time  during  the  operation,  owing  to 
initation  and  paresis  of  the  abdominal  sympathetic,  Hushing  the 
intestines  and  peritona:;al  cavity  with  hot  water  will  often  at  once 
•^move  the  unfavourable  condition.  The  most  scrupulous  care  must 
*^  •exercised  in  the  peritona^al  toilet,  wdiich  can  be  most  quickly  and 
effectively  made  by  thorough  irrigation  of  the  cavity  with  warm 
^**^nh'sefl  w^ater,  and  subsequent  caK^ul  removal  of  all  fluid  in  the 
ordinary  manner  by  sponges,  especial  attention  heing  ]>uid  to  the 
p-Hi^  of  the  fielvis  and  the  renal  regions. 

*' VMien  possible,  the  peritonttjum  shoulfl  be  united  over  the  orifices 

^'entrance  and  exit  of  the  ball,t  and  a  little  iodoform  rubbed  in 

"When   incipient  jferitonitis  exists  at   the  time  of  operation,  with 

^^    probable    formation    of   large    qnanfities    uf  acrid    septicii?mia    or 

^^P^'^iuia  inducing  serum,  drainage  should  in  all  rases  be  instituted. 

y  '     «  The  tube,   jireferably  of  glass,   should  have  its   entl   kept  well 

y*^^^»i  hetween  the  bladder  and  rectum  in  the  male,  or  in  Douglas's  cul- 

^■^Uc  in  the  female,  with  the  external  orifice  plugged  with  iodoform 

MThcrc  Mie  security  of  the  saluring  of  a  severe  woaud  of  inteatine  la  doiibtfal. 

*  *^^iin**  pliin  of  giving  support  by  attaching  a  piece  of  omentum  should  be  used 

*  If  the  track  of  the  ball  is  likelj  to  be  septic,  it  should  be  treated  by  incialonj 
"'^^^ilng,  and  drainage. 
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As  many  of  the  above  points  must  be  considered,  till  more  cases  give 
us  better  light,  still  stth  Judice,  I  have  added,  for  contrast,  the  views  of 
another  American  surgeon,  Dr.  McGraw,  of  Detroit  {Trans.  Amer.  Surg, 
Assoc, y  May  1889).  I^  ^^'^^^  be  seen  that  in  some  most  important  points 
— e.ff,,  the  site  of  the  incision  and  the  question  of  how  best  to  examine 
the  intestines — they  are  directly  opposed  to  those  of  Dr.  Nancrede. 
Dr.  McGraw's  chief  propositions  are  as  follows : — 

(L)  Bullets  which  enter  the  abdominal  cavity  pass  in  a  nearly  abso- 
lutely straight  line  from  the  orifice  of  entrance  to  that  of  exit,  or 
their  final  stopping-place  in  the  viscera,  (ii.)  An  incision  made 
directly  in  the  course  of  the  ball  will  give  the  shortest  route  to  the 
injured  parts.  If  balls  pass  through  the  abdomen  in  straight  lines, 
a  cut  over  the  path  of  a  ball  will  open  the  nearest  possible  way  to 
the  wound  underneath,  provided  the  viscera  have  not  shifted  their 
places  since  the  shooting.  Even  then  they  could  be  easily  brought 
into  the  wound  for  the  purpose  of  repair.  Coils  of  viscera  which 
could  not  be  so  brought  could  not  possibly  have  been  struck  by 
the  ball,  (iii.)  If  a  gunshot  wound  of  the  intestine  *  will  not 
under  pressure  permit  discharge  of  its  contents,  it  has  been 
closed  by  the  eversion  of  the  mucous  membrane  or  by  the  exudation 
of  plastic  Ijonph.  In  either  case  the  wound  would  probably  recover 
without  suture  if  kept  perfectly  aseptic,  and  if  the  bowels  are  kept 
perfectly  quiet,  (iv.)  An  empty  condition  of  the  alimentary  canal 
is  most  favourable  for  healing.  To  secure  this  as  far  as  possible,  it 
may  be  proper,  in  some  cases  of  injury  of  the  bowel  after  a  hearty 
meal,  to  evacuate  the  stomach  by  a  sj-phon.  This  would  be  especially 
indicated  in  wounds  of  the  stomach,  duodenum,  and  upper  part  of  the 
jejunum,  whether  the  surgeon  does  cr  does  not  decide  on  operative 
treatment.  In  small  wounds  of  the  stomach  and  duodenum,  suture 
may  sometimes  be  omitted  if  the  surgeon  can  be  assured  that 
these  viscera  ai'e  empty,  (v.)  Senn's  method  of  hydrogen-gas  in- 
suflBation  (siqrra,  p.  188),  however  admirable  in  recent  cases,  should 
be  used  Nvdth  great  caution  after  the  lapse  of  a  few  hours.  The  dis- 
tension and  motion  of  the  gut  caused  by  the  insufflation  might 
rupture  inflammatory  adhesions,  break  open  intestinal  wounds  that 
had  nearly  healed,  and  make  general  a  peritonitis  which  had  become 
circumscribed,  (vi.)  The  dangers  of  the  operation  are  directly  in 
proportion  to  its  length  and  to  the  amount  of  evisceration.  The 
length  of  an  operation  may  be  lessened — (i)  By  strictly  limiting 
the  examination  of  the  viscera  to  such  of  them  as  may  have  been 
in  the  course  of  the  ball.  (2)  By  suturing  wounds  in  the  gut. 
wherever  it  is  possible,  inst;ead  of  excising  them.  The  latter  should 
be   reserved    for   wounds    that  do   not  permit  inversion  and    suture. 

(3)  By  omitting  all  operative  procedures,  even  suture,  in  all  wounds 
which  have  become  so  thoroughly  occluded  by  plastic  material 
that    the    contents   of  the    bowel   cannot   be    passed   through    them. 

(4)  When  many  wounds  occur  near  together,  by  operating  first  on  those 
wounds  which  imperatively  demand  it,  and  leaving  to  the  last  those 
which  may  recover  without  operation.  If  the  stomach  and  intestine 
are  both  perforated,  the  small  intestine  should  be  first  attended  to,  as 
the  stomach,  if  empty,  may  recover  without  suture.  So,  too,  large 
wounds    should   be   sutured    before   small   ones,  discharging   wounds 
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befort'  thoj^t*  which  are  occluded.  (5)  By  never  turning  out  all 
thff  int<?stine5  except,  first,  when  htemorrhage  is  otherwise  uncon- 
tnillable;  ur.  second,  when  theiv  is  evidently  a  dischar^iuj^  wound 
wliidi  cAunot  otherwise  be  found.  '*The  exaniiuatian  of  the  whole 
iutestiue  by  slipping  it.  from  one  end  to  the  other,  through  the  fingers, 
thaugh  not  c^insing  the  ex[>osnre  of  evisceration,  nevertheless  con- 
iuiiias  an  enormous  amount  of  time,  and  reduces  very  materially 
tilt*  strength  of  the  patient.  In  my  opinion,  surgeons  have  exagge- 
rate! the  difficidties  in  the  way  of  di^^covering  wounds  which  have 
made  this  procedure  necessary.  The  incision  over  the  course  of 
iht*  hall  will  aid  materially  in  the  diagno.sis  by  exclusion^  for  no  in- 
testine which  cannot  be  brought  itito  the  ]jath  of  the  missile  could 
possibly  have  been  hit  by  it.  It  is  not  probable  that  a  gut  would 
slip  more  than  three  or  four  inches  away  from  the  place  it  occupied 
when  wounded,  and,  with  the  incision  I  have  mentioned,  the  necessity 
would  rarely  occur  of  examining  any  other  viscera  tlian  those  in 
the  immediate  neighbourhood  uf  the  \^-ound.  Let  ns  suppose  that 
a  sargeon  in  operating  has  repaired  all  the  wounds  he  has  been 
alile  10  find  in  or  near  the  course  of  the  ball;  he  has  washed  out 
tlie  abdominal  cavity  ;  he  has  with  his  hands  gently  pressed  upon 
d1  the  viscera  which  coidd  possibly  Iinve  been  injured,  and  his  hands 
have  come  out  unstained  ;  he  has,  fiiitliermore,  with  iioi't  sp<inges 
wiped  out  the  lower  part  of  th*^  ahdominal  cavitv  without  finding 
blood  or  faeces.  Siiall  he  then,  without  tiny  evidence  whatever  of 
an  additional  wound,  suhject  his  id  ready  exhausted  patient  to  a  most 
'langerous  procedure  on  tlie  mere  .suspicion  that  there  might  be  a 
«till  undiscovered  wound  ?  *' 

^  It  will  be  seen  that  the  diveraity  of  opinion  as  to  the  site  of  the 
iioii,  and  tlie  desirability  of  turning  out  all  the  intestines  for 
imination*  turns  on  the  question  of  how  best  all  injuries  of  the 
ppritfma?al  sac  can  be  detected.  The  advocates  of  the  latter  step 
^Wid  median  fi-ee  incision  claim  that  by  this  alone  can  the  needful 
itt«l)eetion  Ix?  made  of  all  the  viscera,  both  free  and  fixed,  hollow  and 
^Hd;  they  point  to  numerous  cases  in  which  even  by  this  means  of 
<Jomplete  examination  injuries  have  been  overlooked  that  have  marred 
t'he  success  of  an  otherwise  com])lete  and  most  hopeful  operation ; 
^ii^y  hold  that  the  median  incision  alont?  \nll  meet  those  cases  where 
*h«  com-se  of  the  ball  is  not  direct,  but  erratic,  or  where,  liy  moving 
the  patient  a  long  distance,  or  from  peritonitis  setting  in  late,  peristalsis 
*•**  altered  the  position  of  the  bo\\'e!s.  Till  we  have  more  cases 
^  piide  us,  I  think  the  published  evidence  shows  clearly  tiiat  the 
^^hn  incision  is  tlie  wiser,  save  in  a  few  eases,  as  where  the  wound 
'*^  well  away  to  one  side,  as  here  the  colon  may  be  found  shot  through, 
^<1  oaly  this  organ  and  the  contiguous  small  iutestiue  and  the  kidney 
^'•ii»d  iviJl  requiiv  exaun'nation.  It  must  not  be  forgotten  that  with 
%  ^rneat  advantage  of  more  complete  exploration  which  the  nit^ilian 
i^ciajon  att'ords  goes  tlie  greater  risk  of  shock  and  of  general  contamina- 
^^^  of  the  peritomeal  sac,  as  coils  which  are  possibly  leaking  are 
^^\vi\  up  into  the  wound.     This  will  have  to  l>e  met  by  careful  irriga- 

I^iOn  later.     With  regard  to  turning  out  all  the  intestines,  tlie  advocates 
^f  this  plan  claim  that  by  this  alone  can  all  the  wounds  be  found,  and 
^btthiJB  step,  by  the  more  rapid  searching  which  it  allows,  in  reality 
VOL.  !!•  19 
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diminishes  shock.  Till  more  cases  have  been  published — and  surgeon? 
owe  a  great  debt  to  the  Cjandour  and  fulness  with  which  the  American 
surgeons  have  made  known  their  failures  as  well  as  their  successes— 
each  case  must  be  decide<l  on  its  merits.  The  points  which  will  aid  the 
surgeon  in  coming  to  a  decision  on  the  above  two  steps  are  any  obliquity 
of  the  wound  of  entrance,  and  of  the  course  of  the  ball :  the  position  of 
the  wound  of  entrance,  whether  near  the  middle  or  the  lateral  parts  of 
the  abdomen:  any  evidence  of  its  having  passed  from  side  to  side: 
entire  uncertainty  as  to  its  course :  the  time  that  has  elapsed  since 
the  injury :  the  interval  between  this  and  the  last  meal ;  and  whether 
the  patient  has  been  kept  quiet. 

In  cases  where  the  presence  of  multiple  wounds,  or  the  severity  of 
one.  entails  the  risk  of  sloughing,  or  where  multiple  suturing  will 
produce  dangerous  stenoi?is.  resection  must  be  performed  on  the  lines 
already  fully  given  at  pp.  259.  263.  Two  very  inteivsting  cases  are 
recorded  by  American  surgec>ns.  in  which  Murphy's  button  was 
employed  successfully.  In  one  (Dr.  G.  F.  Wilson.  Ann.  of  Sar?., 
Sept.  1895).  after  one  wound  of  the  ileum  had  been  found,  and 
closed  with  Lemljert's  sutures,  eight  other  openings  were  found,  at 
a  considerable  distance  from  the  first,  three  being  very  close  together. 
Again,  some  little  distance  further  off.  the  bullet  had  passed  throng^ 
the  mesenteric  l>onler  of  the  intestine,  so  interrupting  the  blood- 
supply  that  a  slough  would  sui-ely  have  resulted.  A  single  resection 
was  accordingly  determined  on.  and  the  portion  removed  measured 
without  stretching,  just  forty-three  inches.  The  patient  recovered,  and 
the  button  was  passed  on  the  ninth  day.  In  the  second  case  (Dr.  J. 
W.  Walker,  Ann.  of  >'»/•//.,  Jan.  1896)',  a  resection  of  two  inches  of 
the  ileum  was  successfully  performed.  The  button  was  here  passed 
on  the  fifteenth  day.  As  Dr.  Walker  remarks,  if  Murphy's  button 
be  used  at  one  place  and  another  wound  require  suture  lower  down, 
any  unavoidable  constriction  which  the  latter  may  occasion  will 
cause  anxiety  as  to  the  safe  passage  of  the  button. 

The  chief  points  in  the  after-treatment  are — rectal  feeding  for  forty- 
eight  hours  or  longer  if  the  stomach  or  upper  part  of  the  intestine  has 
been  injured :  periodic  emptying  of  the  drainage-tube  ^dth  a  syringe, 
or  even  irrigation  through  it :  morphine  injections,  combined  with 
atropine  (about  -^  gr.).  for  the  first  thirty-six  or  forty-eight  hours, 
rather  than  opium:  cold  to  the  abdomen  by  means  of  an  ice  coil; 
careful  use  of  saline  aperients — <?.'/..  Seidlitz  powders — a  little  later. 

1  append  the  following  as  instances  of  what  injuries  the  surgeon  may 
expect  to  have  to  deal  with: — Bullet  wound  near  umbilicus;  seven 
openings  in  alimentary-  canal,  viz..  three  openings  close  together  in  the 
small  intestine  (three  and  a  quarter  feet  below  the  duodenum),  two  open- 
ings in  the  descending  colon,  and  two  in  the  rectum:  no  great  extrava- 
sation ;  also  a  large  vein  wound  in  the  mesenterj' :  death  from 
peritonitis  :  bullet  found  near  ischial  spine  (Annandale,  Lancet,  April 
15,  1885).  Vistol  wound  near  navel:  seventeen  hours  later,  operation 
(two  pints  of  l)loody  senim  let  out.  with  small  clots,  but  no  feeces) ;  seven 
penetrating  wounds  of  intestine,  six  in  the  small,  one  in  the  sigmoid 
containing  the  bullet :  all  the  openings  plugged  Avith  ragged,  everted 
mucous  membrane :  no  faecal  escape  till  edges  were  separated ;  carefiil 
suturing  and  toilet ;  recovery  after  a  verj'  critical  condition  for  a  week 
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(Built  Ann*  of  Surtj.,  May  18S5)*  Bullet  entrance  close  to  navel: 
operation  two  hoiii-s  later;  abdominal  cavity  full  of  blood;  a  spurting 
srim  ia  the  mesentery;  eleven  wounds  requiring  suture  in  small 
intestine,  and  two  in  ascending  ctilon  ;  no  faecal  extravasation,  but  a 
melon-seed  body  found  and  removed  ;  on  the  thirteenth  day  great 
rectal  tenesmus  led  to  discovery  of  blood-etfusion  in  pelvis  ;  three 
pint^  let  out  by  incision  about  two  inches  within  anus ;  recovery  ; 
bullet  passed  per  anum  fHaniilton.  Joitni.  Amer,  Med,  Assoc,  Aug, 
22,1885;  Ann.  of  SiU't}.,  Nov.,  1885).  Bullet  entrance  three  and  a 
half  inches  above  umbilicus,  and  just  to  left  of  middle  Hue:  operation 
"within  twenty-four  horn's  :  rent  in  omentum  close  t^  great  curvatui-e 
of  stomach,  and  two  linear  rents  in  this  viscus.  found  with  much 
difficulty;  operation  had  to  be  concluded  quickly  from  patient's  critical 
condition ;  death  from  acute  peritonitis  within  a  few  hours ;  four 
'li^-'ounds  found  in  upper  part  of  jejunum,  all  within  a  distance  of  three 

I  inches  (Briddon,  New  York  Surg.  Soc,  Dec,  8,  1886;  Ann.  of  8«a/,, 
^pril  1887).  Bullet  wound  two  inches  above  and  two  inches  inside 
iright  anterior  superior  spine  :  operation  in  nine  hours  ;  w^ound  found  in 
ascending  colon,  pouring  out  faeces ;  another  wound  in  colon,  also 
pH)nring  out  feeces ;  both  sutured;  recovery  (McGraw%  Ckicdgo  Med. 
m/mm,  and  Exam.,  July  1887;  A7m.  of  Surg,,  Dec,  1887), 

»A  very  complete  table,  cojitaining  234  cases,  is  given  by  Dr.  T.  S.  K. 
Norton  (Jonrti.  Amsr.  Med.  Aiisoc,  Jan.  4,  1890);  others  by  Sir  W. 
ilacCormac  and  Mr.  Barker  will  be  found  in  the  Brit,  Med,  Joum., 
ilay  11,  1887,  and  March  17,  1888, 

More  recent  papers  ^vill  be  found  in  the  Anaah  of  Surffenj,  One 
of  the  most  interesting  is  by  Dr.  A.  B.  Miles  (vol.  ii.  1893.  P-  ^-5)* 
Thirteen  cases  are  given,  witli  five  recoveries.  In  proof  of  the  severity 
of  these  cases,  of  the  recoveries  one  patient  had  sixteen,  another  tbur^ 
t«en,  and  a  third  ten  wounds  of  the  small  intestine.  One  of  the  fatal 
cases  was  due  to  the  discharge  of  both  barrels  of  an  ordinar}^  shot-gun 
into  the  right  iliac  fossa. 
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1*he  following  remarks  are  taken  from  the  Cartwright  Prii^e  Essay  by 
^-  B.  B:  Curtis,  of  New  York  {Amer,  Jotirn.  Med,  ScL  Oct,  1887): 
^^Uitire  frequenmj  of  ntpture^  in  113  cases. — Duodenum,  6;  jejummi, 
44;  ileuHK  ^S  ;  ''other  parts  of  small  intestine/*  21;  large  intestine, 
4-  While  the  duodenum  and  large  intestine  escape  trom  their 
sheltered  position,  the  jejunum  is  most  frequently  ruptured  in  its 
?^t  three  feet,  the  ileum  in  its  last  three.  Fcecal  extravasation 
^^  almost  invariably  present.  The  most  frequent  and  import^int  com- 
phcation  of  ruptured  intestine  is  laceration  or  contusion  of  the 
'^sentery ;  this  is  important  from  the  rapidly  fatal  iiiienu:>rrhage^  or 
l^ter,  gangrene.  The  cases  of  niptured  intestine  fall  clinically  into 
tbre«  classes,  (A)  The  shock  never  leaves  the  patient,  may  never 
l^sen,  but  pass,  rapidly  or  slowly,  into  fat^l  collapse.  This  may  be 
^^e  to  (i)  the  shock  of  the  accident;  (2)  to  hasraorrhage  ;  (3)  to  fecal 
«xtravaBation-  (B)  Those  in  which  evident  peritonitis  develops.  The 
uiagnosis  is  easiest  in  these  cases,  but  unfortunately  they  are  not  the 
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most  common.  (C)  The  most  common.  Instead  of  evident  peritonitis 
setting  in  after  reaction  has  taken  place,  vague  symptoms  appear,  keep- 
ing the  surgeon  in  expectation  of  it,  but  giving  nothing  on  which  he 
can  found  a  positive  diagnosis,  for  the  same  slight  indications  are 
common  in  cases  in  which  ultimate  recovery  has  taken  place.  Patient 
is  apathetic,  seemingly  satisfied  with  his  condition,  and  thus  mis- 
leading ;  or,  getting  gradually  weaker,  and  therefore  being  less  able  to 
complain,  appears  to  be  improving.  Peritonitis  in  this  group  of  cases 
develops  so  slowly  that  its  beginning  cannot  be  noted.  Daration  of 
life. — The  average  taken  from  113  cases  is  forty-eight  hours.  Chief 
points  in  the  diaijnosis  of  rupture  of  intestine, — Cause,  c.j/.,  a  kick. 
This  was  so  in  28  per  cent,  of  the  cases.  Tlie  intestine  is  crushed 
between  the  spine  and  the  force  employed.  The  severer  the  injury — 
e.f/.,  a  kick  by  a  horee — the  more  likely  is  the  intestine  to  have  been 
injured.  Rigidity  of  the  abdominal  wall,  and  \mi\  and  tenderness  at 
one  spot,  are  the  most  reliable  symptoms.  Tympanites,  a  later  sign,* 
is  of  grave  omen,  as  it  greatly  embarrasses  operative  interference. 
Sliockt  and  vomiting  afford  less  valuable  evidence,  unless  persistent 
The  absence  of  each  has  led  to  fatal  delays.  A  certain  diagnosis  is 
seldom  possible  for  twelve  hours  or  longer,  but  the  surgeon  should 
not  wait  on  this  account.  The  risk  nowadays  of  doing  harm  bj* 
exploring,  in  cases  where  no  laceration  of  the  intestine  or  mesenteiy 
is  present,  is  much  less  than  that  of  waiting  to  explore  until  the  on8et 
of  a  septic  peritonitis  affords  certain  evidence.  As  in  intestinal  obstroe- 
tion,  abdominal  section  is  the  only  means  of  clearing  up  the  diagnosis. 

Mr.  Robson  (Clin,  Sor.  Trans.,  vol.  xxi.  p.  130)  advises  as  follow* 
on  the  question  of  o):)eration :  **  In  cases  of  doubt  one  is  so  prone  to 
wait,  hoping  for  the  turn  of  events,  and  then  to  arrange  to  operate, 
when  too  late,  that  it  is  well  to  have  some  formulated  rule,  and  for 
my  own  guidance  I  have  adopted  the  following.  In  cases  where 
there  is  a  reasonable  belief  that  the  intestine  is  wounded,  exploration 
by  a  small  median  incision  must  be  made,  when,  if  there  is  any  rupture 
of  the  bowel,  flatus,  or  serum  tinged  with  blood,  or  fseculent  material 
will  esca])e  through  the  small  peritona^al  opening,  which  can  be  enlarged 
and  necessary  treatment  adopted  ;  but  should  no  flatus  or  fluid  appear 
and  the  peritonaeum  prove  to  be  healthy,  the  small  wound  can  be 
closed.*' 

That  the  best  chance  is  afforded  by  early  operation  as  soon  as  the 
period  of  shock  has  passed  off,  is  proved  by  recorded  result-s  (Battle). 
This  surgeon  points  out  (he,  infra  cit.)  that  in  the  second  paper  read 
before  the  Clinical  Society  (Trans.,  1890)  by  Mr.  Croft,  out  of  fou^ 
teen  cases  then  collected  only  one  was  completely  successfnl,  a  case 
operated  on  by  Mr.  Croft;  and,  between  1890  and  1894,  Mr.  Battle 
had  collected  fifteen  cases,  seven  of  which  i-ecovered. 

Treatment. — Where  rupture  of  intestine  or  severe  haemorrhage  is 
l)robably  present,  exploration  should  take  place  as  soon  as  the  period 
of  shock  has   passed   away.      The   incision  should  be   median  and  a 

♦  WluMi  present  early  and  aboli^hill^'  the  liver  diilnes8  this  is  almost  pathognomonic 
of  injury  to  the  alimentary  eaual. 

t  Sliock  is  quite  unreliable,  as  it  fb-pcntls  not  only  on  the  severity  of  the  injury  but 
on  the  idiosyncrasy  of  the  patient. 
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one.  at  least  four  inches,  the  panVt*^s  here  bein^  normaK  not 
nderl  and  atrophied  as  in  abdominal  tiioiuurs.  When  all  the 
'mlwtine  has  to  be  drawn  out  and  examined — and  no  operation 
can  be  otherwise  complt^te — the  incision  shoidd  be  ei^ht  inches 
long.  In  any  case  the  centre  tihoukl  be  at  the  umbilicus*  urde6ii>* 
it  is  dear  that  it  is  the  8ti»raach  that  ig  injin'ed.  It  should  not 
he  lower  down,  or  the  attachnieut  of  the  ineBentery  may  interfere 
TTith  the  pulling  out  of  the  ititestine.  esiM^cially  if  it  he  short  and 
thickened  with  fat.  Blofid  may  fihow  tliRHj^Ji  the  jieritoniGum  Irefore 
this  i§  oj>enefL  When  thi^i  membntu^^  is  inei.sed  a  sponge  feihould  be 
|ia55ed  in  on  clamp*force|>s  to  search  for  bktod,  fa3ces>  or  pus,  If 
luemorrlmpTf  is  f^obi^f^  on,  the  openinpr  rhe  abdomen  may  stop  it 
(Parkes,  Me<L  News,  May  1 7,  1 884).  or  it  may  incin^aset  causing  grave 
i)Tiiptom8.  If  blood  well  up,  a  hand  ehuuld  be  passed  in.  nnder  the 
omentum,  up\\ards  and  backwai'db,  to  make  pi^ssure  un  the  abdominal 
aorta  and  root  of  the  mehtmtery.  All  the  small  intestine  is  then  turned 
unt  into  hot  aseptic*  towels;  blerrliu}^*:  points  are  found,  aiul  secured 
with  clamj>-forceps  while  the  pre^Hure  ie  relaxed  to  note  the  eflect  on 
tb  bleeding.  The  bleeding  having  been  arrested,  any  injury  to  the 
intestine  is  songht  for.  l{  a  ruptnrt*  is  found,  the  ytt%vt  should  be  kept 
outside  in  a  hot  aseptic  towel,  while  the  rest  is  returned.  If  htcmor- 
rhftgeis  slight  or  absent,  the  intcstiru^  nhunld  be  drawn  out  loop  hy  loop, 
iiml  inspected  till  the  whole  is  examined.  Ftecal  extravasation  should 
l>e  Avoided  by  exti*emeiy  carefnl  handling  of  the  intestine,  the  wound 
thus  remaining  unsoiled.  When  all  the  intestine  has  been  inspected,  the 
peritonieal  sac  should  be  carefully  cleansed  as  at  p.  215.  Any  dis- 
tended coil  may  be  a-siiirated,  and  the  puncture  tied  up  or  opened  as 
ftt  pp.  177,  214.  If  the  large  intestine  be  much  distended^  a  long 
P^l  tub©  may  be  passed  and  manipulated  along  through  the  walls 
^f  the  intestine.  Small  ruptures  will  often  admit  of  sutiu-e  without 
resection.  Otlier  \^scera  may  be  injured  and  have  to  be  dealt  with 
(^emtpra,  p.  285),  When  the  case  is  too  grave  to  admit  of  resection 
Wng  pertbnned  and  of  the  necessary  plastic  repair  taking  place,  the 
W  coarse  is  to  make  an  artificial  anus  by  clusing  the  ends  of  the 
mtestine  with  ligatures  or  clamps,  then  having  t boron gldy  cleanse<l  th© 
l*^fitoTi£eal  sac,  next  bring  the  ends  out  and  insert  raufs  tube  (pp, 
2^<5,  258),  or  suture  tlie  ends  of  the  intestine  to  the  margins  of  the  cut 
[*^fietal  peritonaeum,  and  trust  to  the  presence  of  these  sutures  and 
plfufy  of  iodoform,  to  hold  the  ends  of  the  emptied  intestine  in  |>laee 
Wil  the  adhesions  are  lirm.  This  course  ought  not  to  take  more 
than  half  an  hour.  Where  the  injury  is  high  up  in  the  intestine, 
witional  risk  must  be  lun  in  order  to  avoid,  by  resection,  the 
Artificial  anus  %vhieh  is  so  harmful  here.  If  the  anus  be  made  use 
•^v  it  should  be  closed  as  early  as  possible,  or  the  nutrition  will 
♦'iffer  fatally  (p.  276),  Saline  infusion  ntay  be  resorted  to  with  great 
^''^antage,  early  in  the  operation t  before  collapse,  perhaps  irrecoverable, 
"W  set  in.  No  operation  should  be  performed  if  marked  collapse  is 
ppeeent,  If  the  patient  does  not  lespond  to  stimuli,  he  will  not  survive 
''^I'ftrotomy. 

/*'*^  following  are  some   of  the   conditions  which   have   been    met 
^»th  in  explomtion  of  Injur;-  to  the  intestine. 
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In  Dr.  Wiggins*  case,  to  which  I  havo  already  allnded,  thirty-aix  hour*  after  ifee 
boy  had  been  kicked  by  a  horse,  the  a^MloRieu  was  opened  and  the  small  intestine 
withdrawn  aud  carefully  examined,  bcg^inuiug  with  the  ileo-ctecal  region.  Ncmr  the 
jejanum  a  bruised  and  Itviil  knuckJc  was  discovered.  Though  no  perforation  was  made 
out  in  it  prior  to  the  resieetioD,  a  *mall  perfi'jration  was  found  afterwards  near  the 
mesenteric  border.  About  six  inches  were  resected,  the  ends  being  u  nited  by  Maiinsell*k 
method.  Owing  to  the  patient^s  *' coming-to  "  and  8t raining  while  the  resection  wai 
being  performed,  blood  and  fiecal  matter  esc4iped  into  the  periionseal  sac,  this  accident 
being  due  to  the  safety-pins  used  as  chimps  being  too  large,  A  50  per  cent,  solution  of 
hydrogen-dioxide  was  poured  in»  and  allowed  to  remain  while  the  ends  were  bcin^ 
united,  and  the  cavity  was  afterwards  flushed  with,  and  finally  left  full  of,  iterllified 
salt  solution.  The  patient^  a  boy  aged  15,  made  a  good  recovery  (AVtp  Ttrrk  Mfi, 
Jflurn.,  Jan.  20.  1894), 

In  a  ease  tully  reported  bj  Mr.  Battle  (Lancet^  vol.  i.  1894,  p.  1121, 
a  paper  which  will  well  repay  penisal),  the  following  was  the  condition 
present  when  the  perit^nfeuin  was  opened. • 

A  gush  of  blood  followed,  and,  as  the  patient  was  straimng,  a  coil  of  intcitlne  iras 
forced  out.  A  rent  was  found  in  the  mesentery  of  this  coil,  bleeding  freely.  While  tbii 
haemorrhago  was  being  arrested  with  clamp-forceps,  the  open  end  of  a  piece  of 
intestine  sprang  into  the  wound.  The  other  end  was  found  by  tracing  the  metent^rj 
along.  Tliir*  portion  of  mesentery''  was  much  contused  and  lacerated,  and  there  in* 
a  second  complete  rupture  about  eight  inches  from  the  first.  Only  a  small  portion  of 
the  contents  had  escaped,  among  which  were  one  or  two  partly  digested  beans.  Ai  ii 
was  evident  that  the  condition  uf  the  mesentery  would  result  in  gangrene  if  it  were 
left,  re<*ection  was  performed^  nearly  thirteen  inches  being  removed  with  a  large  wedge- 
shaped  piece  of  mesentery.  While  a  lateral  anastomosis  was  being  performed  here  by 
i^enn^s  method,  it  was  discovered  that  a  third  rupture  existed  about  afoot  beyond  the 
second.  This  rupture  was  not  quite  complete.  It  was  cloftod  **  by  means  of  Seniii 
plateSf  cut  to  the  required  a'lie,  and  a  ring  of  Lc«mlx»rt^s  sutures  used  to  further 
strengthen  the  union."!  The  patient  di*!  well  until  the  fifth  day.  when  evidence  d 
perforative  peritonitis  appeared.  The  alxlomen  was  again  opened,  and  it  was  f  oand  thtt 
the  end*to-end  union  had  broken  down,  leading  to  Ittakage,  An  artificial  anus  was 
made,  but  the  patient  never  rallied, 

Mr,  Croft  has  recorded  two  cases  of  rupture  of  the  small  intestine 
without  external  wound  (Clin,  Soc.  Trans.,  vol.  xxi.  p  254,  and  vol. 
xxiii.  p.  141)-  Tht'se  must  be  looked  upon  as  pioneering  cases,  as  far 
ag  this  country  goet?,  in  the  modern  treatment  of  these  injuriejs.  Both 
patients  recovered — tlie  one  completely,  after  primary  enterorraphv  by 
Lembeit's  method;  in  the  other  ca^e  an  artillcial  anus  was  made, 
Thi.^  was  clo.sed  by  resection  of  the  intestines,  fotir  weeks  later,  hot 
the  patient  sank,  thirteen  hrnn*K  after  the  o|>eration.  from  exhaustion, 
dtie  chiefly  to  ''the  irrepressible  escape  of  intestinal  contents  at  the 
artiiicial  anns.^'  Tlie  following  points  amongst  many  others  are  note- 
w^orthy  in  the  two  last  instructive  cases  : 

In  the  first  case,  three  separate  lesions  werediseoverod  ;  the  ileum  had  been  ruptured 
transversely  for  two-thirds  of  its  circumference  at  the  junction  of  its  upper  and  middle 
thirds.  There  was  a  laceration  of  an  inch  and  a  half  in  the  mesentery  in  the  lame 
neighbourhood,  and  a  considerable  rent  in  the  omentum  above  the  level  of  lb* 
umbilloufl.    Fiecal  peritonitiB  had  spread  from  the  ruptured  intestine  into  the  ili»<^ 


*  The  patient,  aged  24,  had  been  kicked  in  the  nl^tlomen  by  a  horwx  Ha  w»? 
admitted  into  8t.  Thomas's  Hospital  shortly  after,  and  was  opcrat«?d  upon  about  six 
hours  later  when  the  shock  had  pa^stwl  off. 

t  This  operation  lastetl  over  two  hours,  »nd»  owing  to  the  increased  shock,  fir**  pinu 
of  ftttline  solution  were  in]ectcd  with  a  good  effect. 
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amlriliwil,  and  hypogastric  region?,  eigbteeu  hours  ami  a  half  hiiviiig  elapsed  between 
ihe  tQJitiy  and  the  operation.  The  perilonajum  was  very  carefully  irrigated  with 
r&nn  bomclc  acid  fiolution  (froic  i6  to  20  per  cent.),  and  the  edges  of  the  raptured 
iitcftbc  brought  out  into  the  wouud.  Mr.  Croft  poiuts  oat  that  the  result  of  this  case 
ikwtthat  it  would  probably  have  been  a  safe  practice  to  have  trimmed  the  edges  of 
ikroptared  gut  atid  completed  an  enterorraphy  by  Lembert*s  sutures,  as  the  irriga- 
lioBwiwevidemly  efficieut.  This  would  have  saved  the  iQanition  aod  debility  conae* 
queaton  the  establisbment  of  au  artificial  anus,  the  external  Irritation  and  the  septic 
conditioQ  of  the  parts  around  the  opeuing^  aud  the  second  long  and  risky  operation 
requirtd  to  close  it. 

In  the  second  case,  fonrteen  hours  had  elapsed  between  the  operation  and  the  kick 
tromaborse,  A  faint  f«cal  odour  was  observed  when  the  peritonojal  sac  was  opened, 
ftixlibout  aa  ounce  and  a  half  of  fsecal  Iluid  was  found  extravasatcd  between  some 
<vili  of  intestine  adherent  to  each  other  and  the  omentum.  On  tearing  through  the 
idheilons  and  separating  the  coils  on  the  right  side,  about  two  inches  below  the 
umbilicus,  a  small  rupture  was  found  in  the  Ueum,  situated  in  an  areola  of  inflamed 
wkI  eech,rmosed  tissue.  Resection  of  the  damaged  intestine  was  performed^  the  ends 
bpiQg  united  by  about  forty  Lembert's  sutures.  The  peritonseal  sac  was  carefully 
yutiflcd  with  a  hot  20  per  cent,  solution  of  boracic  acid.  The  patient,  aged  14,  made 
ill  uninterrupted  recovery. 

I  can  only  find  space  for  one  other  of  these  most  interestmg  eases. 
It  is  recorded  by  Mr-  W.  T.  Thomas,  Assistant-Surgeon  to  the  Rojiil 
Infirtnarj-  at  Liverpool  (Bnt,  M&l.  Jouni,,  vol.  i.  1894,  p.  1355)-  It 
prieserit®  the  followitig  i>oints  of  iut^erest  : — 

(1)  The  slightuesa  of  the  injury.  The  patient,  aged  55,  had,  twenty-four  hours 
^fore  the  operatiouj  struck  her  abdomen  against  a  chair  which  ahe  was  carrying  before 
^f,  aod  which  caught  against  a  doorpost.  (2)  The  absence  of  symptoms  in  a  caae 
of  severe  septic  peritonitisi  only  distension  and  tendernesa  being  present.  When 
ibe  abdoouaa  was  opened,  about  half  a  pint  of  putrid  serum,  with  large  yellowish 
^k^  of  puriform  lymph,  escaped.  The  intestines  were  all  distended,  and,  as  no 
^oUmpsed  ooila  could  be  found,  the  small  intestine  was  withdrawn.  After  two  feet  had 
^>ccii  examined,  a  perforation  was  found*  about  threeHiuarters  of  an  inch  long,  from  which 
*xi«©d  faecal  fluid.  This  wae  closed  hy  two  rows  of  continuous  Lembert*a  sutures,  the 
mucotii  membrane  being  carefully  tucked  in.  Thorough  irrigation  with  a  1  per  ceot. 
solution  of  carbolic  acid  was  then  carried  out^  a  gloM  tube  being  left  in.  The  patient 
'"'•de  a  good  recovery. 


f     •  Tbe  git«  of  the  rupture  was  not  given.     Nor  is  it  stated  whether  much  diiJiculty 
^"■^  xaei  with  in  dealing  with  the  distended  intestines. 


CHAPITER  VII. 

OPERATIONS  ON  THE  STOMACH. 

GASTBOSTOMY.  —  QASTBOTOMY.  —  DIGITAL  DIIiATATIOK 
OP  PYIiOBUS.—PYLOBOPIiASTY.— EXCISION  OP  PYLO- 
BUS,— GASTBECTOMY.— GASTBO-JEJUWOSTOMY.— DXTO- 
DENOSTOMY  AND    JEJTJNOSTOMY. 

GASTBOSTOMY. 
Indications. 

I.  Certain  cases  of  cancerous  stricture.  This  also  includes  invasion 
of  the  oesophagus,  secondarily,  from  primary  cancer  of  the  mediastinal 
glands,  &c.  2.  Cancerous  disease  of  the  pharynx ;  and,  in  a  few  cases, 
malignant  disease  of  the  tonsil  or  back  of  the  tongue  not  admitting  of 
operation. 

A  very  interesting  case  is  given  by  Mr.  Whitehead  (2/nY.  Med.  Joum.,  July  22, 1882). 
Hero,  in  a  patient  aged  40.  excision  of  the  tongue  had  to  be  followed  by  tracheotomj 
and  gastrostomy,  owing  to  the  original  extent  of  the  disease.  At  the  last  report  the 
patient  was  alive,  four  months  after  the  gastrostomy,  five  after  the  remoTal  of  the 
to  igue.  Two  such  cases  are  given  by  Mr.  Stonham  QLancti,  Oct.  2,  1886).  One  patient 
survived  four  months ;  the  other,  one.  In  this  case  the  growth  was  so  extensive  as  to 
necessitate  tracheotomy  at  an  early  stage  of  the  gastrostomy.  Both  patients  experienced 
great  relief.  Tracheotomy  was  also  requireil  in  Mr.  King  Green's  case  (^Laneet^  Feb.  3, 
1883).  though  here  the  disease  was  either  in  the  pharynx  or  upper  part  of  the 
<B80i)lmgu8.  I  think  that  in  such  cases,  also,  the  last  few  months  of  life  might  often 
be  rendered  much  more  comfortable  by  a  timely  gastrostomy. 

3.  Cicatricial  stricture,  whether  traumatic  or  syphilitic. 

The  first  of  these,  from  its  frequency,  requires  separate  notice. 

I.  Cancerous  Stricture.  —  Here  several  points  call  for  attention. 
Amongst  the  chief  are — the  question  of  the  treatment  of  oesophageal 
cancer  by  passage  of  tubes  or  gastrostomy ;  the  mortality  of  the  latter 
operation  ;  and  the  best  date  for  performing  it. 

Between  treatment  by  gastrostomy  and  that  by  tubes  no  fair  com- 
parison can  be  made,  because  the  former  operation  has,  in  such  a  large 
number  of  cases,  been  performed  under  most  unfavourable  conditions. 
Much  too  often  it  has  been  put  off  till  the  patient,  scarcely  able  to 
swallow  liquids,  is  just  kept  alive  by  enemata.  Such  patients,  worn  out 
by  the  miseries  of  slow  starvation,  often  with  secondary  disease  and 
lung  and  pleural  trouble,  are  not  in  a  condition  to  be  submitted  to 
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aMoininal  section,  and  are  not  likely  to  respuml  to  the  call  made  upon 
their  vitality  to  unite  two  serous  surfaces  firmly  together,  on  which 
depends  the  success  of  the  operation.  I  do  not  think  that  I  exaggerate 
if  I  say  that,  in  a  distinct  proportion  uf  the  casps  in  which  the  surgeon 
is  asked  to  perform  gastrostomy,  the  hand  t>f  death  is  already  on  the 
patient,  and  something  next  dmvr  to  the  dee(»mpfK^ition  of  the  grave  has 
ah-eady  set  in,  owing  to  the  ext^ension  of  the  disease. 

In  advising  gastrostomy,  each  ease  nmst  he  decided  on  its  merits ; 
the  patients  here  are  not  only  adults,  but  well  on  in  life,  and,  when 
afisured  that  the  end  in  certain,  the  surgeon  may,  in  most  cases,  having 
put  all  the  risks  before  the  patient,  leave  it  to  him  to  decide.  But 
I  think  that  if  the  patient,  having  previuui^h  declined  it,  only  asks  for 
operation  when  it  is  clearly  too  late,  tlie  surgeon  should  be  firm  enough 
to  decline  to  openitt^  where,  on  every  groTind,  his  interterence  will  be 
hopeless. 

The  following  points  help  in  a  decision  between  gastrostomy,  bougies, 
and  tubage :  i.  Focid  taken. — ^As  long  as  pulpy,  senn-solitl,  or  a  pro- 
portion of  solid  food  is  taken,  the  occasional  passage  of  a  bougie  shouhl  be 
persevered  with.  But  when  the  patient  is  liecoming  restricted  to  liquids, 
a  tube  should  be  introduced,  or  failing  this  a  gastrostomy  peiformed. 
W^hen  the  patient  is  fed  by  enemata  onl\%  and  merely  takes  ice  by  the 
mouth,  it  is  too  late  to  operate,  ii.  Anu>unt  of  pain  felt  with  and  diffi- 
culty  in  passing  bougies  or  tubes.  -Any  sensation  of  a  rough,  raw 
surface,  any  blood  or  brokenH:lu^^^l  tissue  on  the  bougie,  increased  ex- 
pectoration, dyspnrea,  paroxysmal  cough  (this  may  occur  after  even  a 
teaspoonful  of  fluids),  ffjotor  of  spmtum  or  bougie,  make  it  evident  that  the 
passage  of  instruments  causes  advance  of  ulceration  and  sloughing;  when 
this  is  increasingly  accompanied  with  pain  and  evidence  of  laryngeal 
irritation,  gastrostomy  should  be  propctsed.  iii.  Site  of  stricture. — The 
lower  down  this  is,  the  more  difficulty  will  there  usually  be  in  dealing 
with  it  by  dilatation,  and  the  nearer  are  important  parts,  iv.  Gmdition  of 
patient, — Here  the  rate  of  emaciation  must  be  watched — anything  like  loss 
of  one  to  two  pounds  a  week  is  very  ominous.  How  far  is  the  strength 
presented?  how  far  does  the  patient  tend  to  give  up  his  lifc^habits? 
how  far  is  he  bed-ridden  ?  Where  the  pulse  is  thready,  the  extremities 
cold,  the  temperature  never  up  to  normal,  the  case  has  gone  too  far. 
V,  Condition  of  viscera. — Evidence  of  implication  of  ti*achea  or  bronchi, 
of  pleuritic  effusion,  and  of  broncho-pneumonia  nuist  be  sought  for.  It 
there  is  reason  to  believe  that  the  growth  has  ex-tended  beyond  the 
cesophagus,  operation  should  usually  be  declined,  vi.  Rank  of  life, — 
A  patient  who  can  afford  all  the  luxuries  of  life,  and  who  can  have 
everything  done  to  [>alliate  his  condition,  is,  obviously,  in  a  very  different 
CJondition  to  one  in  a  humbler  position. 

I  would  thus  sum  up  this  question  of  gastrostomy  or  tubage: — As 
long  as  a  patient  can  swallow^  sufficient  food  by  this  means,  ti*eatment 
by  tubes  and  bougies  is  far  preferable.  Whenever  they  can  be  intro- 
duced, the  tubes    ingeniously   devised    by    Mr.  Synujnds*    are   to   be 

•  Clin.  Sbfi,  Tram,,  vols,  rriii.  p.  155,  xxll.  p.  306;  Brit.  Mvd.  Jtmm.,  April  23,  1887. 

Sec  alflo  Dr.  Rodman's  two  cuses,  Brit,  Med.  Journ.^  May  25,  1889.    It  is  clear  from 

I  ihtm  cases  that  paiienta  can  bo  kept  alive  as  long  and  gain  wcii^dit  equally  by  tubage 

i«4  bj  ga«tru4ilomj,  and  that  in  some  caries  even  a  maligiiant  ?*tricture  can  btj  dilatL»d. 
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preferred.  These  have  a  finiii el-shaped  extremity  resting  on  the  upper 
end  of  the  strieture,  are  iiitrudiired  on  a  whalebone  guide,  and  are 
kepfc  in  situ  by  a  loop  of  silk  which  h  passed  round  the  ear.  They 
liave  the  gi^eat  advantage  of  allowing  the  fmtient  to  swallow  his 
saliva  and  food,  and  thus  retain  the  pleasures  of  taste.  If  the  silk 
break,  great  trouble  may  accompany  the  removal  of  the  tube. 

If  a  larger  jmttern  of  bougie  is  needed,  none  is  more  suitable  than  the 
flattened  bulbous  one,  etidiug  in  a  conical  point,  of  Mr.  Durham.* 

Any  surgeon  treating  cancerous  stricture  here  by  dilatation  mugt 
remember  that  treatment  of  ca.ncer  in  this  way  is  contrary  to  whai 
is  generally  practised,  and  is  only  justifiable  here  on  special  gi*ounds— 
ejj..  the  fatality  of  the  disease  and  the  risks  of  gastrostomy;  that  these 
risks  ha^'e  been  enormously  increased  by  the  way  in  which  tliis  opem- 
tion  has  been  deferred;  that  in  these  cases  a  time  may  come  wliru 
tubes  can  no  longer  be  made  use  of;  and  that  if  gastrostomy  has  been 
deferred  till  now  it  can  only  be  performed  with  greatly  incre-ased  risk. 
In  other  words,  the  patient  should  understand  that  if  he  shuns  the 
risks  of  an  early  operation,  he  renders  himself  liable  to  other  but  as 
serious  risks  by  deferring  it  till  an  hour  when  he  can  only  ask  for  it, 
and  the  surgeon  only  attempt  it,  as  an  almost  utterly  forlorn  hope. 

The  question  nf  u  luch  gives  the  greatest  eomlVnt  cannot  be  answered 
dogmatically.  But  no  one  who  has  seen  many  cases  of  gastrostomy, 
and  met  with  a  fair  proj)ortion  of  success,  will  hesitate  to  prefer  the 
result  of  this,  if  perfornifd  early,  with  its  gain  of  weight  and  freedom 
from  pain  and  irritation  during  the  few  months  which  in  any  ciise 
remain,  to  the  passage  of  tubes  necessarily  more  and  more  frequent  and 
difficult  as  tlie  case  progresses,  w*ith  the  not  infrequent  distress  and 
choking  when  they  are  intraduced,  the  Ijlockage  of  the  hollow^  ones 
by  sputum  or  food,  and  the  needful  withdrawal  and  re-introductioD. 
easily  effected,  no  doubt,  for  some  time,  but  ever  irritating  and  fretting 
the  growth. 

I  Iiave  performed  gastrostomy  twelve  times,  in  each  case  for  cancer 
of  the  a'sophagus :  in  sijc  patients  the  operation  wa^  asked  for  t<>o 
late ;  in  one,  my  seventh  case,  the  patient  died  from  an  accident,  for 
which  I  ara  responsible;  the  other  iive  recovered  well.  One.  a 
young  niatTied  wuman,  had  had  symptoms  six  months :  she  was  in  the 
fourth  nmnth  of  i)regnanry  when  operated  on  :  she  lived  in  comfort  foi' 
six  UM»nths,  aiul  died  of  extension  to  the  lung,  a  month  after  giving 
birth  to  a  child  at  the  full  time.  Anotlier  patient  lived  between  three 
and  four  months,  and  would  have  sur\Tved  longer  if  it  had  not  been  for 
his  carelessness  as  to  e:«posure.  A  third  was  alive  and  progressing 
satisfactoriiy  when  last  heard  of  four  months  after  the  operation.  The 
fourth  is  still  alive,  four  montlis  after  hi?^  operation.  The  fifth  made  a 
good  recovery,  but  1  lost  sight  of  the  case  nine  weeks  after  the  operation* 

On  the  other  liaodt  the  passage  of  tubesj  where  there  is  considerable  narrowing,  de»rf5 
requires  some  force,  and  thus  needs  skilled  and  very  careful  handg.  KTen  in  such 
hands,  fatal  mischief  has  been  inflicted.  Furthermore,  the  bh>cking  of  the  smaller 
tubes,  which  alone  will  pass  in  the  later  stages  through  tight  and  uieeratitig  stricture*, 
may  necessitate  fruquent  changing,  irritatiotii  and  thus  hastened  sloughing  oi  ^hc 
growth.  Thti  cloao  contiguity  of  this  to  the  trachea,  pleurae,  '&c,,  must  not  be 
forgotten, 
♦  tS(/ift»  0/  Snrf/,t  vol.  i.  p.  798.    The  bougies  are  made  by  Kruhnc  smd  Hawkiley. 
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Operation  (Figs.  1 16-122).— Those  prt^cautions  bein^  taken  against 
ahoi'k,  such  as  warm  wraps,  hot-water  bed,  table,  ur  bottles,  ether  is 
given  if  the  coiiclition  of  the  hni^^!?  adnrits  of  it.  and  if  it  is  quietly 
taken  without  troublesome,  heaving  breathing.  The  surgeon  will  usually 
find  it  most  convenient  to  stand  on  the  right  side  and  to  have  his  patient 
drawn  over  to  this  side  of  the  table.  The  shoulders  should  lie  somewhat 
raised  and  the  hips  sh'ghtly  flexed,  to  relax  as  much  as  possible  the 
renaion  of  the  soft  partti;,  which  often  fall  with  embarrassing  sharpness 
mi*r  the  epigastric  angle  fruni  the  prominent  ribs  down  to  the  wasted, 
retracted  umbilical  region  (Fig.  ii6]. 

Mr.  Ilowse  (Diri.  Prtrd,  Xw?>/.,  ]).  590)  recommends  the  follo\Wiig 
inddou  :  (l)  An  oblique  one,  about  two  inches  and  a  half  long,  parallel 
with  and  about  one  inch  below  the  lower  marghi  of  the  left  costal 
cartilages.  This  incision  should  start  about  an  inch  and  a  half  from 
the  middle  line,  and  its  length  must  depend  on  the  varying  development 
of  the  rectus  muscle.  It  should  not  go  higher  than  the  above  point,  as 
it  will  not  leave  enough  free  skin  and  muscle  between  the  cartilages  and 
tht^  incision  to  fasten  the  sutures  to. 
Tjiisfiret  incision  is  only  to  be  canied 
through  the  skin  and  fascia.  When 
made,  tlie  sheath  of  the  rectus  will  be 
«eea  at  the  iiniej'  end.  and  at  its  outer 
end  a  jKH'tion  of  the  linea  semilnnaris 
ftnd  of  the  external  oblique.  The  usual 
plan  of  continuing  the  operation  is  to 
have  the  nmscles  and  fasciae  of  the 
abdomen  incised  in  the  same  way  as 
^0^  Biij)erficial  j>arts.  3^1  r.  Howse  prefers 
^o  <?oritinue  the  oi>eration  as  follows: 
(^)  The  lips  of  the  wound  being  aepa- 
to wards  the  inner  paii  as  widely 
ible  by  retractors,  a  vertical 
is  made  in  the  sheath  of  the 
a  little  distance  from  its  outer 
'^gin.  The  vertical  fibres  of  this  muscle  will  then  be  seen,  and  these 
?*^uld  be  separated,  not  cut.  with  a  steel  director,  and  the  posterior  part 
^Jle  sheath  exposed.  This  may  tlien  be  incised  vertically. 
^  rom  my  experience  of  twelve  cases  1  prefer,  as  simpler,  a  single 
*^ical  incision  (Fig.  r  16}  beginning  opposite  to  the  end  of  the  eighth 
^^l*C05tal  space  and  passing  down  f  >r  three  inches  over  the  rectus^ — 
•»  ^ibout  two  inclies  from  the  linea  alba.  The  fibres  of  the  rectus,  being 
^tKised,  are  torn  straight  through  with  a  steel  director,  and  the  posterior, 
*^<ewhat  concave,  layer  of  its  sheath  exposed.  This  is  carefully  divided 
"^  the  full  length  of  the  incision,  and  the  extra-peritona^al  fat  (if 
ent)  and  the  peritona?um  picked  up  and  opened  together.  A  finger 
^ow  introduced  (Fig.  116)  to  feel  for  the  stomach. 
-j\.s  a  rule,  the  contracted  stomach  lies  high  up  under  the  left  lobe  of 
^^  liver,  and  requires  to  l3e  1  looked  downvsards  and  forwards  into  the 
^Mnd.  Not  infrequently  the  great  oniej^tum  presents  first,  and  it  is 
St  by  seeking  too  low  down,  to  draw  up  the  colon.  In  case  of  diffi- 
^Ity  the  best  plan  is  to  find  the  anterior  border  of  tlie  liver,  trace  up 
^h^  under  surface  to  the  portal  fissure,    and   thence  along   the  leaser 


The  finger  Rearching  for  tlie  itomaoh 
through  a  verticul  incision. 
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onieutum  to  the  stomach.  This  is  told  by  its  thicker,  more  substantial 
feel,  and  pink-red  colour. 

The  stomach  l>eing  drawn  np,  a  part  is  chosen  on  its  anterior  surface, 
free  from  vessels,  and  as  near  as  possible  to  the  cardiac  end* 

A  number  of  different  methods  of  completing  the  operation  have  been 
devised,  the  object  being  to  produce  a  valvular  opening  into  the  stomach 
and  thus  prevent  constant  leakage  and  its  att-endant  troubles.  The 
methods  described  below  are  the  most  satisfactory,  and  each  of  them 
has  strong  supporters,  the  advantages  claimed  being  the  formation  of  a 
satisfactory  valve  and  the  absence  of  leakage.  Dr.  Dennis  (Ann.  of 
tSmy.,  Nov.  1S99,  p,  6}^)  describes  a  verj'  sati::factor)^  result  in  a  case 


Flo.  117. 


Fio*  11^ 


/ 


WitzeFa  method  of  f^Ktrostoniy.  Lem- 
bert's  Buturea  have  been  fio  plnced  in  the 
waUs  a!  the  stomach  as,  wbeu  tightened ^ 
to  draw  two  fold»  of  the  walla  of  the 
stomach  over  the  tub*.     (Meyer,) 


Witzel's  method  of  f;maln)«- 
tomy.  Sutures  tied  and  the  tobi 
embedded  in  the  waLla  of  the 
Ktom^ch.    (Mej'er.) 


of  cicatricial  stenosis  of  the  C0sophagus»  operated  upon  by  Maru^edel's 
method  two  years  previously.  The  man  could  remove  and  insert  the 
tube  without  any  trouble,  and  there  was  no  leakage  when  the  tube 
^vas  out. 

The  results  olitained  by  the  methods  of  Albert  and  Ssabanijew.*- 
Franck  are  very  satisfactor>%  these  methods  having,  moreover,  the  great 
advantage  of  being  extremely  simple  antl  quickly  performed. 

i.  WiTZEj/s*  Method  (Figs,  117  and  118)!  — The  peritoneum  k 
Oldened  either  bv  the  incision  parallel  to  the  left  border  of  the  rib^. 
or,  as  I  prefer  fp.  299),  by  one  through  tlie  rectus  muscle.  Tlif 
stomach  having  been  drawn  out,  a  very  small  opening  is  made  near 

♦  CefUr^/t  Chir,,  1891,  p.  6ot.  An  interesting  account  of  this  method,  from  irlii<jb 
Fig*.  117  and  ii8  are  taken,  is  given  by  Dn  W.  Mcjer  {Ann.  nf  Sur^.,  voL  i.  1893. 
p.  592).  Witssel  gives  two  snccesdol  cases.  Dr.  Meyer  quotes  Mickulici  ««  hMTiag 
opomtcd  five  times  succesflfolljf  and  as  recommending  WitzeFtt  method  as  th«  beft. 
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~t^B  cardiac  end,  and  a  sinigly-fittiiig  rubber  tube  introduced,  and  then 
buried  in  the  wall  of  tiit^  stomach  for  about  two  inches  l>y  Leni berths 
sutures,  two  folds  of  the  stumacli  wall  Ijring  stitched  over  the  tube,  as 
fie^n  in  Figs.  117  and  ilH.  The  free  end  of  the  tube  is  then  brought 
oixt  of  the  wound,  while  the  area  around  it  is  stitched  carefully  to  the 
j>eritonaBum  on  either  side  of  the  wound  in  the  parietes.  Prof.  Keen 
(^»n.  of  iS'wn/.,  voL  ii.  1893,  p.  639)  thus  managed  this  part  of  the 
oration  : — The  tul>e  having  been  sutured  into  the  stoninch,  three 
itttres  were  inserted  into  the  walls  of  this  viscos,  Vurt  not  tied  befoi-e  it 

Fio.   trg. 


i.a 


i  njiuioa  ni  gok-^trostoiuy.  i  lit'  Htonjacli  in  drawu  iipu ardh,  while  below  the 
1>«ntoutt*ain  mnd  deeper  layer  of  the  Mhe&th  of  the  rertiia  have  beeo  stitched  to  it 
*>y  a  coiitinuotis  ttittiire.    Rctracton  hold  the  fibres  of  thp  reetua  apart,    (Kucher.) 

^  returned  within  the  abdomen,  tlie  needles  being  left  tliivaded.  As 
*^n  fts  the  stomach  wr*s  replaced  these  needles  were  thrust  through  the 
^baoiuinal  walh  and  the  stoniach  brought  up  to  the  margins  of  the 
^*peTiing.      The  edges  of  the  wound   having  been   sutured,  tlie  upper 

■  ^ud   of  the  tube  may  be  closed  with  a  clip,  and  the   usual  dressings 

■  applied.     Feeding  by  the  stomach  is  l^egun  at  once.     Any  leakage  is 
P^vented,  not  only  by  this  oblique  entrance  uf  the  tube  into  the  stomach, 

H  "^t,  as  shown  by  a  specimen  obtained  from  a  patient  of  Dr.  31  ever  (he, 
H  »*tpra  dL),  by  the   tact    that  Witzels    ingenious    method  of  stitching 
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the  Btoniach  walls  over  the  tube  causes  a  short  artificial  coue  to  pi 
obliquely  into  the  lumen  of  the  stomach,*  J 

ii.  Method  of  Aluert  (Figs.  119  and  120). — The  peritona 
opened  either  by  an  incision  parallel  with  the  costal  cartilageS| 
one  just  within  the  linea  semilunaris  high  up*  The  stomach  ] 
been  drawn  out,  a  long  ccniical  diverticulum  of  the  anteriitr  wallj 
VI8CU8  is  pulled  well  out  of  the  wound,  and  the  parietal  peritonaeij 


Fio.  taa 


b 


^ 


GftttrosLomy  by  Albert's  method,  completed.  Below  is  speu  tlitj  chief  wo 
oloMd  by  A  coritititiouft  suture.  Above  i**  the  »raaU  oppiiing  tlirotigh  wltieh 
fitom*cli  tms  been  opened.    (Kochcr) 

the  posterior  layer  of  the  sheath  of  the  rectus  are  sutui'ed  i-onnd  iti 
care  being  taken  not  to  constrict  it  too  much  (Fig,  1 19).  A  cont 
suture  ig  used,  and  every  care  taken  not  to  perforate  the  mucous  ( 
the  stomaclu  A  small  incision  is  now  made  through  the  skin  i 
above  the  front  and  on  the  level  of  the  costal  cartilages.  Tli 
between  the  two  ojiening's  having  been  separated  from  the  stili 
parts,  the  diverticulum  of  the  stomach  is  drawn  up  under  the'ski 


•  Another  mdvantage  of  Witzcrs  method  is  Olustrated  by  one  of  his  casei 
patient  who  had  been  oporated  upon  for  cicatricial  stricture  of  the  oesophaj 
flstnla  closed  Bpontaneoosly  within  sixteen  dars  after  the  stricture  had  been 
arid  the  tube  removed  from  the  stomach  (Meyer). 
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over  the  costal  cartilages  as  far  as  the  small  skin  incision,  to  the  edges 
of  which  its  apex  is  united  by  a  few  sutures.  A  small  oi>?niug  h  next 
oia<1e  here  into  the  stomach,  and  the  orifice  fixed  to  the  skin  by  one  or 
two  points  of  suture  (Fig.  120).  The  lower  part  of  the  wound  is  then 
cloSBd  by  a  continuous  suture.  As  a  result  the  divertieidnm  of  the 
stomach  is  drawn  upwards,  its  base  is  «fnpped  by  the  muscular  fibres  of 
the  rectus,  while  a  short  upward-directed  subcutaueou!?  (esophagus  is 
stlso  formed.  All  escape  of  fluid  is  thus  prevented  and  the  patient  can 
'He  safely  fed  at  ouce. 

The  Ssabanijews-Fraiick  method  is  very  similar  t.o  the  above^  the 
upp^r  opening  being,  however,  here  made  one  inch  or  one  inch  and  a 
lialf  above  the  vertical  incision  and  not  over  the  costal  margin.  The 
valvular  aperture  so  formed  is  seemingly  as  efficient  as  in  Albert's 
operation,  although  the  length  of  the  canal  is  rather  less. 

iii.  Mauwedel\s  ilETtiOD  (Figs.  121  and  123), — The  stomach  is 
exposed  and  attached  to  the  aljdoun'nal  incision  by  a  continuous  suture. 
Tlie  serous  and  muscular  coats  are  theu  incised  vertically  to  the  extent 
of  about  two  inches,  and  dissected  from  the  mucous  membrane  on  either 
side.     A  small  incision  is  then  made  through  the  mucosa  at  the  lower 


Fio 


FlO.    122, 


^ 


r 


CHtttrostomy  by  MarxvedeFs  metbinl 
First  stage. 


GastroRtoray  by  Mar^veders  methodj 
Secoud  Btage. 


q^-*    of  the  incision,  and  a  rubber  tube  introduced  and  tixed  by  a  suture 
^^     tidfcp  is  then  laid 


^        ^     tul>e  is  then  laid  vertically  along  the  mucous  mrmbrane, 
.    *^*sion   in  the  serous   aiul    muscular   coats    closed    over   it 


and  the 
in  tne  serous  aiui  muscular  coats  closed  over  it  as  shown 
122.  An  oblique  valvular  apertm^e  is  thus  produced, 
-  'Abbe'8 Modification  OF  KADER'8METFT0D(.l/iH.  o/Nw?v/.,  Jan,  1899, 
JSL  ^  13),— Here  a  circular  valve  is  formed  in  the  following  manner: — 
*^^ongh  the  abdominal  incision  a  conical  portion  of  the  wall  of  the 
J5;^ttiach  is  withdrawn,  and  its  edges  sutured  to  the  parietal  peritouanim. 
^J^'o.  or  even  three,  concentric  purse-string  fc^utures  are  then  passed 
^^rcalarly  round  the  protruding  cone.  A  small  incision  is  now  made  at 
^He  apex  of  the  cone,  through  whicli  a  tube  is  passed.  The  nearest 
^\ipse-string  suture  is  now  drawn  tight  round  the  tube,  and  the  latter 
**lien  pushed  inwards  till  the  next  suture  conies  into  contact  with  it, 
^'hen  it  is  also  drawn  tiglit.  In  the  same  manner,  the  third  suture  is 
QmwTi  round  the  tul>e  after  further  inversion.  The  external  wound  is 
then  closed.  Feeding  through  the  tube  is  commenced  at  once.  After 
?i  week  or  ten  days  the  tube  becomes  loosened,  and  is  then  only  passed 
hi  meal -times.  The  inverted  cone  here  forms  a  circular  valve  which 
^  eifectually  prevents  regurgitation.  This  was  so  in  each  of  six  cases^ 
^^      descril>ed  by  Dr,  Abbe,  and  in  one  case,  in  which  death  took  place  from 
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heBmorrhage  from  the  gro\\iih  four  days  after  operation,  there  was  not 
the  slightest  leakage  when  the  valve  was  tested  by  hydraulic  pi-essure. 

For  the  first  few  days  milk  and  brandy,  just  warmed,  and  peptouised 
if  preferred,  should  be  the  chief  food,  given  with  the  yolks  of  one  or  two 
eggs.  A  little  later  beef-tea,  soups,  well-pulj^ed  vegetables,  with  plenty 
of  fluid,  should  be  given.  In  Mr.  Howse's  words,  **  When  the  larger 
sizes  of  tubes  have  been  introduced,  solid  food  may  be  poured  into  the 
stomach  by  the  aid  of  a  large  wide-mouthed  syringe.  This  food  shonld 
be  minced  meat,  with  a  certain  proj>ortion  of  vegetables,  all  finely 
ground  in  the  mincing  machine." 

Patients  are  often  very  ingenious  in  feeding  themselves.  Some,  to 
enjoy  the  taste  of  food,  have  masticated  solids  and  then  passed  them 
through  the  fistula.* 

If  the  operation  has  been  deferred  till  too  late,  and  it  is  absolutely 
needful  to  feed  the  patient  at  once,  the  best  method  will  probably  be 
either  Franck's  or  Kader's.  If  the  opening  is  deferred,  a  small  amount 
of  liquid  may  be  introduced  every  few  hours  through  one  of  the  large 
hypodermic  syringes  made  for  exploration,  and  holding  a  drachm  or 
two.  The  puncture  must  be  repeated  at  each  occasion  of  feeding, 
obviously  a  risky  proceeding. 

Dilatation  of  Strictures  of  the  (Esophagiis  ft>om  below  through 
an  Opening  in  the  Stomach. — Where  non-malignant  strictures  low 
down  in  the  oesophagus  resist  dilatation  from  al30ve,  and  the  patient  is 
losing  ground,  the  stricture  may  be  attacked  from  below  in  one  of  the 
following  ways: — 

(i.)  By  Gastrotomy,  the  opening  being  closed  at  the  same  time. 
Prof.  Loreta,  of  Bologna,  operated  on  the  first  case  in  i885.t 

The  patient,  a^cd  24,  had  swallowed  caustic  alkali.     Attempts  to  dilate  the  stricture 
by  }x)uj;ie8  were  unsuccessful,  and  at  last  it  became  impossible  to  pass  any  instrument. 
The  point  at  whicli  the  sound  was  arrested   seemed  to  correspond  with  the  fourth 
dorsal  vertebra.    The  patient  was  entirely  unable  to  swallow,  and  emaciation  h*»l 
become  extreme.     Eleven  months  after  the  injury  an  incision  about  five  inches  long 
was  made  from  the  xiphoid  cartilage  llo^^^l  wards  and  to  the  left.     Some  difficulty  was  met 
with  in  finding  the  stomach,  owing  to  its  contraction  and  the  way  in  which  the  liwr 
overlap])ed  it :  but  at  length  the  operator  succeeded  in  drawing  the  greater  part  of  the 
stomacli  out  of  the  wound,  and  a  longit  udinal  incision  was  made  through  its  walls  between 
the  two  curvatures,  having  its  upper  end  as  near  the  cardia  as  possible.     The  next  step 
was  to  find  the  orifice  of  the  oesophagus,  in  order  to  intro<luce  the  dilator ;  but  this  in* 
volved  considerable  diflBculty.t  and  the  search  was  interrupted  by  a  considersUc 
<iuantity  of  bile,  which  regurgitated  from  the  duodenum  into  the  stomach.    At  length, 
by  searching  with  the  left  index  between  the  under  surface  of  the  liver  and  the  small 
curvature  of  tlie  stomach,  the  end  of  the  cesophagus  was  found.     Then  the  distended 
stomach  was  kept  drawn  down  by  an  assistant  while  the  operator  introduced  a  dilator 
(something  like  t  hat  of  Dupuyt  ren  for  lithotomy).     The  wound  was  then  sewn  up  and  the 
stomach  returncil.     The  patient  rallied  well,  and  in  six  hours  swallowetl  some  wupr 
with  the  yolk  of  an  i.*gg.  to  his  great  joy.  as  for  twelve  montlis  he  had  been  unable  todo 
more  than  swallow  mouthfuls.     Recovery  is  stated  to  have  been  complete. 

*  Thus.  Mr.  Durham  0^//^*^-  "/  '"^"ni"  v(.»l.  i.  p.  803 ;  Land.  Mtd.  lite,  March  1878) 
mentions  a  patient  of  Trendelenburg's  who.  after  masticating  his  food,  spat  it  into* 
funnel,  an<l  then  forced  it  on  through  a  tube  into  his  stomach.  Two  of  my  Uter 
patients  liave  fed  themselves  after  this  fashion  through  a  tube, 

t  An  exeelleni  summary  of  Prof.  Lorcta's  cases  is  given  by  Mr.  Holmes  (^Brit.  Jfrf/- 
Joiirn..  ?Vb.  21,  1885). 

X  See  the  directions  given  at  p.  307. 
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^MLr.  fCenilal  Franks  lias  r«^Iated  an  instructive  case  of  the  same  kind 
■pk  of  Surg.,  voL  i.  ICS94,  p.  385):— 

^•^  the  whole  of  the  right  hmid  wus  introduced  into  tho  ahdomeu,  and  the  index 

into  the  stomach  through  an  opening  iiu  inch  long  situated  about  midwar 

Vfsen  the  ctirvature^  aud  the  orifices.     As  tho  fiiiijer  could  only  just  reach  but  nor 

t*te  the  atricture,  an  Otis'i*  dilnting  urethrotome  (the  blade  hariag  been  removed) 

^  guided  bj  the  finger  into  the  stricture,  screwed  up,  and  withdrawn  fully  expanded* 

tliis  had  bet'ii  done  lyyih  latemUy  and  antero-posteriorly,  an  cBsophagua  bougie 

be  easily  pas^c^d  through  th**  strietiire  from  above.     The  wound  iii  the  stomach 

B  uultcd  with  two  continuous  sutures,  one  uniting  the  mucous  membrane,  the  otheri 

Liembert*i  method,  the  peritonical  coat.     The  patient  made  a  good  recovery.    Large- 

ad  b<>agtei)  coald  be  passed  without  difficulty  or  pain. 

i%  is  clear  that  the  above  method  may  be  resorted  to  with  great 
rnefit  in  non-malignant  strictures,  low  down  in  the  cpsophagiis  where 
dilated  condition  above  the  contraction  makes  it  very  difficult  to 
t  this  ofl"  with  a  bougie. 

(H.)  By  Oastrostomy. — This,  while  rendering  manipulations  safer  in 
|lliea8lire,  cripple?^  the  siirgeon*s  moveoients,  as  it  will  be  impossible, 
iMre%^er  much  the  fistula  1>e  cl]lat«d«  to  get  the  finger  passed  through 
^nv"%vhere  near  the  stricture  in  the  CBSophagus. 

Xnstnimental  dilatation  can  alone  be  made  use  of  through  a  gastric 
and  for  thijj   reason  the  method  by  two  stages  is  inferior  to 
other.     It  has  been  most  ingeniously  used  under  the   following 
um  stances: — 

n  1889,  Hagenbach  {Corrrtpond^nzblatt  ASchfreher  AtrnU,  No,  5)  directed  a  patient 
ha  non-malignaDt  stricture  of  the  cesophag^us  to  swallow  a  nmall  »hot  attached  to  a 
g  thread.  This  was  drawn  out  of  the  stomach  through  the  flstula,  and  a  strong  ailk 
fastened  to  it  and  drawn  up  through  the  months  To  the  lower  end  a  bougie 
»  tied,  and  increasing  sizes  were  daily  drawn  through  tht!  fistula. 

Dr-  R,  Abbe,  of  Newport  {Ann,  of  Surg.,  vol.  i.  1893,  P-  4^9)?  advises 
t  he  calls  the  *' string"  method  in  the  treatment  of  dense  fibrous 
ictut-es.  A  gastrostomy  having  been  previotisly  performed,*  a  small 
i-elastic  bougie  is  guided  through  the  stricture  from  beldw  up  into 
*  month,  and  a  stout  silk  ligature  passed  in  the  same  way.  This 
k  being  8ee-saw€*d  back%vards  and  forwards,  the  stricture  is  felt  to 
eld.  and  larger  bougies  can  then  be  passed. 
Difficulties  in  and  after  G-astrostomy. 

i.  The  very  prominent  angle  formed  between  the  ribs  and  tlie  sunken 

tobilical  region  (p.  299).     ii.  Haemorrhage.     This  will  be  almost  vil 

f  the  rectus  fibres  are  separated  with  a  director,  and  the  veins  on  the 

lomach    carefully   avoided,     iii.  Finding   the   stomach,     iv.  Drawing 

|iis  up  into  the  wound  if  itself  affected  by  disease,  as  when  the  primary 

a^e  is  situated  \^vy  low  down  in  the  resophagus,  or  if  it  is  adherent 

reaf;on  of  secondary  deponits.     v.  Jerking  br€»athing   due    to    the 

a»8thetic.     vi.  Completing  the   second  stage  of  the  operation,     vii. 

tense  pain  on  introducing  food  into  the  stomach. 

In  A  patient  of  Mr.  Butlin*8  ^Brit^  Med,  Joarn,,  April  i4»  J883)  this  was  fouad  to  be 
f,  tho  patient  dying  nearly  a  month  after  the  operation,     Mr.  Butliu  attribute* 
in  to  his  opening  having  been  close  to  the  pylorus, 

,  In  thii  and  the  preceding  instanoe  the  gastrostomy  opening  should  be  placed  as 
gh  tip  at  possible.  In  his  ca«e  Dr.  Abbe  opened  the  cesophagns  near  the  root  of  the 
ft  well  jv*  perfonn^'^  "  ^stro^tomy. 
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If  it  is  thought  tliat  the  opening  is  made  too  near  either  extremity 
of  the  stomach,  it  would  be  well  aft^r  feeding  to  keep  the  patient 
turned  on  to  the  opposite  side.  viii.  Leakage  of  gastric  juice  and 
regurgitation  of  food.  This  is  an  extremely  troublesome  complication, 
leading,  as  it  does,  to  most  rebellious  dermatitis. 

Causes  of  Death  after  Gastrostomy. 

I.  Inanition  and  exhaustion,  the  operation  being  performed  too  late. 
2.  Peritonitis.  3.  Extension  of  the  disease  to  surrounding  parts — cj/., 
trachea,  bronchi,  etc.  4.  Lung  affections — e.g.y  pneumonia  due  in  part 
to  the  operation — viz.,  the  anaesthetic  and  enforced  recumbency,  and 
in  part  possibly  to  the  saliva,  which  cannot  pass  down  the  oesophagus, 
being  drawn  into  the  air-passages,  either  before  or  during  the  ope- 
ration. 5.  Haemorrhage — e.ij,,  from  ulceration  into  aorta  or  lung. 
6.  Acute  gastritis.  7.  Suppuration  between  stomach  and  liver,  and 
due  probably  to  irritation  round  one  of  the  sutures. 


GASTBOTOMY. 

Indications. — The  operation  may  be  required  for  the  removal  of 
foreign  bodies  which  will  not  pass  through  the  pylorus,  such,  for 
instance,  as  forks,  as  in  MM.  Labbe's  and  Plan's  cases,  and  masses  of 
hair  as  in  Thornton's  (Lancet,  Jan.  9,  1886)  patient.  Increasing  pain, 
vomiting,  emaciation,  and  sufficient  time  having  elapsed  to  allow  of  the 
body  passing,  will  be  the  chief  indications.  In  a  very  few  cases 
gastrotomy  will  be  required  also  for  the  removal  of  foreign  bodies 
impacted  low  down  in  the  oesophagus.  It  is  also  indicated  in  certain 
cases  of  severe  gastric  haemorrhage,  and  for  the  dilatation  of  fibrous 
strictures  of  the  oesophagus  {cid^  sujyni,  p.  304). 

Operation. — A.  For  Kkmoval  of  Forekjn  Bodies  from  the 
Stomach. — Such  cases  as  Mr.  Thornton's  show  that  this  operation 
can  be  safely  performed  at  one  stage. 

The  parts  being  cleansed  and  the  abdomen  relaxed,  one  of  the  follow, 
ing  incisions  is  made: — (i)  Over  the  body  itself,  when  this  can  be 
felt.  (2)  In  the  case  of  a  large  body,  in  the  middle  line,  from  the 
xiphoid  cartilage  down  to  or  below  the  umbilicus.  (3)  One  of  the 
incisions  given  for  gastrostomy — ej/.,  one  parallel  with  the  left  costal 
margin  and  about  an  inch  below  it,  reaching  from  a  point  near  the 
xiphoid  cartilage  obliquely  downwards  and  outwards  to  a  point  opposite 
to  the  ninth  rib.  One  of  the  first  two  will  probably  be  the  best.  The 
abdominal  wall  having  been  divided,  and  the  peritonaeum  opened,  the 
exact  site  of  the  foreign  body  is  made  out.  If  this  be  pointed,  great 
care  must  be  taken  not  to  let  it  damage  the  stomach  during  the  needful 
manipulations.  In  such  cases  the  external  opening  must  be  free,  that 
the  surgeon  may  see  what  he  is  about.  In  the  case  of  such  a  body  a8 
a  fork  the  blunt  end  must  first  be  found. 

When  the  surgeon  has  decided  where  to  open  the  stomach,  he  brings 
this  part  out  of  the  wound  and  packs  sterile  gauze  all  aromid  it,  so  as 
to  steady  it,  and  also  to  shut  off*  the  peritona3al  sac. 

The  stomach  is  now  opened  witli  scissors  by  an  incision  transverse 
to  its  long  axis,  and  of  length  adai)ted  to  the  case.  As  far  as  possible, 
any  vessels  must  be  avoided,  but  any  that  bleed  will  at  once  be  com- 
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manded  by  Spencer  Wells's  forceps.  The  body  is  next  extracted  with 
suitable  forceps  or  a  scoop,  care  being  now  taken  not  to  damage  the 
stomach,  especially  if  the  foreign  body  has  set  up  inflammation  or 
ulceration,  and  to  allow  no  blood  or  mucus  to  escape  into  the 
peritonseal  sac. 

After  the  removal  of  the  foreign  body,  if  the  stomach  contains  much 
mucus  or  blood,  this  may  be  removed  by  gentle  sponging.  The 
aperture  in  the  stomach  is  then  closed  with  Lembert's  or  Halsted's 
sutures,  and  the  wound  sutured. 

B.  For  Removal  of  Bodies — e.^..  Tooth-plates — impacted  in  the 
Lower  Part  of  the  (Esophagus. — These  cases,  though  rare,  are  so 
difficult  as  to  call  for  some  remarks  here.  Prof.  Richardson,  of  Harvard 
University,  first  brought  forward  a  very  successful  case  of  this  operation 
(Lancet,  1887,  vol.  ii.  p.  707).  A  plate  carrying  four  teeth  had  been 
impacted  eleven  months  in  a  patient  aged  thirty-seven.  Numerous 
attempts  had  been  made  to  remove  it  from  the  mouth.  The  plate  was 
successfully  removed  by  gastrotomy,  by  an  incision  six  inches  long 
parallel  to  the  lower  margin  of  the  left  ribs.  The  following  interesting 
details  are  given  : — 

Deiermiiuitimi  of  the  Site  of  the  Foreign  Body. — In  an  individual  of 
average  height,  and  with  a  neck  of  ordinary  length,  the  distance  from 
the  incisors  to  the  diaphragm  is  fourteen  and  a  half  inches.  All  parts 
of  the  oesophagus  are  accessible  to  the  finger  either  by  gastrotomy  or 
external  oesophagotomy.  With  the  right  forefinger  introduced  by 
cesophagotomy  and  the  left  by  gastrotomy,  it  was  found  possible, 
not  only  to  make  the  fingers  touch,  but  in  many  cases  overlap. 
But  these  results  are  only  approximate,  as  it  would  not  always 
be  possible  to  do  both  operations  on  a  patient.  It  is  possible 
to  reach  with  the  left  hand  three  inches  above  the  cardiac  open- 
ing— i.e.,  the  length  of  the  left  middle  finger.  From  above, 
through  the  wound  in  the  neck,  one  cannot  reach  quite  so  far  on 
account  of  the  sternum  and  clavicle.  Allowing  in  the  average  neck 
one  and  a  half  to  two  inches  from  the  cricoid  cartilage  to  the 
lowest  point  of  the  wound  in  the  oesophagus,  we  have  the  average 
distance  from  that  incision  to  the  cardiac  opening  of  five  and  a  half  or 
six  inches.  If  the  obstruction  be  less  than  six  inches  from  the  cricoid, 
an  attempt  should  be  made  to  remove  it  from  above ;  if  more  than  this, 
or  thirteen  inches  from  the  teeth,  gastrotomy  should  be  performed. 
The  incision  that,  on  the  whole,  is  recommended  is  an  oblique  one 
below  the  margin  of  the  left  ribs.  The  stomach  being  drawn  up  into 
the  wound,  it  is  most  essential  to  put  the  lesser  curvature  on  the  stretch, 
so  that  it  makes  a  straight  line  to  the  diaphragmatic  opening.  The 
cut  through  the  stomach  wall  must  be  far  enough  to  the  right  to  allow 
the  passage  of  instruments  along  the  sulcus  between  the  anterior  and 
posterior  walls  of  the  stomach,  made  tense  as  above.  If  the  instrument 
is  brought  obliquely  to  this  groove  and  passed  upwards,  all  the  time 
being  pressed  gently  against  the  straightened  lesser  curvature,  it  will 
glide  into  the  oesophagus  every  time  with  the  greatest  ease.  The  open- 
ing in  the  stomach  should  be  first  large  enough  to  admit  instruments ; 
if  these  fail,  it  must  be  enlarged,  and  the  whole  hand  introduced. 

In  the  following  case  I  was  much  less  fortunate,  owing  to  the  way 
in  which  the  tooth-plate  was  jammed  above  the  cardiac  orifice.     While 
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rTich  ';asr-  nrr  i-uv'^,  ri.ey  ar-r  i:>:«*T  inij-irran:.  on  akv-iant  of  the  nciuer- 

O-'.Iv  -.vrv  *.'.-':•• :.-     A  rr.-  '.i'^u!  :..:fc:.  "'..'.zl,  'L.r  «vi""  a*   :- »  rirbri  ■'i.-*  ila'e  i.'Trri  Tri:ha 

pa •■  i «?ri  *.  c v=:  jila :  r.  •:  i  •. :  ol  - :  a :.  -  :  -a :  l  : r.  :  -•>  •: :  i ^ •:  rl :  Tr^. ;  z-  ;'  -  ; -  'r»rl :  t  : he  xiphoid 
ca r: ILa'i*: .  a rj d  i :i  :. : -  d v > i  1  tv r* - ':.r».  > -ara'-l :^ : :. r  "ara*  y»i:nf ::!.  ar. i  f :  ttx*  er^OTa: ioa  of 
ga5.  tLvi^h  ^Kir  gav..-  r-.-'i'-f.  Pa* :•::;•:  vrai  a'- ".-.•  ::  *"xal:-x-  f:.>i  ^lite  irrll  He  wa? 
ri/:  T-^u'/If  i  ':,j  V  .,':.: -it.z.  A  r.-'-jiv  c.  -li  >*  7'a=v>i  :::-.;'  The  *:.:=ia ■?*::.  b-:  j:i?:  before 
i*  *:tx' t'.T'A  :•  r:V»-  i  ■v-r  a  :  -r-frr.  :»:.iv.  TL.v  •.•"•:t"  .i:i  n:-:  jiel  i  ::i  :he  Iea<:  r->  anr 
forci  which  I  •h-..u_'h*  ::  j-^ -■.:!:  a -I-;  ■ :-  "-/  "^-i-h  •L-.-  lo^riv.  O2  J:ise  i:.  I  operated  is 
foIlowTs:  Th**  -•  .'n_a';:i  hav::.^  ■:-.-v!i  •:ra-:.r-d  •'.'".  "^Th  Iil-:e  bora'?:*?  acid,  an  incisioo 
x\iTt:*:  inch'-  aij-i  a  ha'.f  '•:■„'  -'.u-  :;:a  ■.:.,  piaraHol  "with  'h-  Ilnea  al'ca.  osjnODcicg  02 
th':  I'rvc]  of  M."  x:iiho:l,  a:-i  a'-^iu*  ar*  inch  :.-  :he  Ivf*.  -r-f  ::.  The  reo::is.  The  sheith 
U-:n^'  op-ri'.-i.  v. a-  «;;il:'  -a-:-',  a  ^t'^-vl  dir-i-o: :r.  The  ?'":>2uich  wa*  rery  smali  and 
jjalc.  SjK'ij^--  liavirj.r  }/...■:,  i.ackvi  arv:::ji.  ::  '.ra*  -.p-Mse^i.  "R-iTh  «ci**'5r«.  ja*:  to 
Th'r  t\'Ai'  <fi  'h';  cai'liac  en  i.  ar.-i  a*  h:jh  !::•  a*  y«:i>:blv.  The  or^ening  w^a*  al>Mit  a 
quarv.T  of  an  in^-'i  Iji.j.  Thr-;  ^:L.all  ve«5i.->  *rtran^.  anl^vr?  Tie-i.  The  exploring 
fin'j/-T  i\fr-o-.-\  ']if  :^..ly  :ri.>- M-'l  ju«:  ar».-v»?-  -.he  cardiac  ■.♦riSc**.  The  mncoo« 
iri'-rr.f#ran«-  ar'j'ind  i*-'.'  ]'--]'!''  '*'*i  ■*-^'  '-'"ii-  X'^Mier.'Ti-  carved  f  creeps  wore*  iiitrodocpi 
by  rh'r  op- mini',  and  -li'-n  a',  .nj  'he  i'-si-.-r  curva:u^.•.  bu:.  th^ceh  :he  VkIv  wis 
r'TXiavrdly  sciz*'i.  I  wa-  oi;i*«-  unab:*.*  t-von  r  •  I-.-jst-ii  i:.  This  tra*  due  to  its  not 
presenting  any  proji.'C'insr  point-  aiiil  :o  the  swelling  of  :he  mucous  membrane  aronsd. 
I  next  eiilargvd  tLo  op'Miine  in  rli*.-  s-.omacli  *■:•  a*  to  introduce  my  hand,  but.  though 
with  the  tip  of  The  middl':  lin_"T  I  was  able  to  reach  the  plate.  I  was  unable  to  dislodge 
it.  Mr.  Durham  and  Mr.  Davit^^f-Ci.lk'y  also  tried,  with  a  like  result.  MoreoTer.  to 
etcady  it,  Mr.  Tubby  was  goO'l  enough  to  kc^p  the  eiid  of  an  (esophageal  boag;ic  pressed 
against  it  from  aV^vc.  I  clo-i.-d  *lic  1ow»t  two-thirds  of  the  wound  in  the  stomach  with 
Lemlxjrt's  sutur'-s  of  tinr»  »ilk.  an-l  «i* itched  the  remaining  part  to  the  upper  par  of 
thr*  parietal  inci-iMii.  .-'•  rha^  ^.•h«T  for^'cps  miirht  Ik?  tried  later  on.  The  patient,  how- 
fvt*r.  never  ralli'-'l  0"nipl«'r«-!y.  ainl  >ank  aHjut  forty-eight  hours  afterwani!*.  At  the 
Ijost-niorn-m  exair.ina-ii»n  Mi*-  C'-n 'iiary  arteri«^s  were  found  in  an  advanced  stage  of 
atheroma.  Th<re  wa-*  n'»  ji'-ri^'iniu-i  or  e>cape  of  gastric  contents.  The  mucou* 
membrane  near  tli«;  i-ardiac  i-ritie'*  of  rh^  stomach  presented  a  raggetl  appearanC'.- 
dating  to  xh*'  jn'uI'Higv.l  niani]»ulati«in>.  Th»' jilato  was  very  firmly  ^xed  iii  the  oeso- 
pliagus.  one  inch  and  a  half  ab«'V<'  th<'  cardiac  opening. 

C.    TOK    CERTAIN    (/aSEs     OF     SeVEKE    H.EMOKRHAliE    FROM     A    GaSTRIC 

I'lcek. — A  ((uisideiahle  niiinluT  of  these  cases  have  been  oiierated  on. 
with  a  fair  measuie  of  ^iiccfS:?.  although  at  the  present  time  the  exact 
iiulications  for  op»»ratioii  and  the  best  methods  of  dealing  with  the 
iilcfT  cannot  be  said  tf^  l»e  fhially  settled. 

The  following;  are  a  few  of  the  cases  that  have  been  reported;  they 
give  some  idea  uf  the  various  means  that  have  been  adopted : — 

lionx  (R/rtu  //r  fiijin'mlo/jh'.  1807.  p.  113)  reported  two  8uccessful  cases.  In  the  fi^■ 
\u'  ligaT?ir<".l  tin*  }>l';edinj:  ve.-sel  and  then  excised  the  ulcer;  and  in  the  second  h«- 
li^atunid  thrartrryat  tlie  two  ends  of  the  lesser  curvature  without  removal  of  tho 
iilc^T.  (funianl  ('/'///vcr  Tnujnoii.  I'aris.  1893)  performed  gastro-enterostomy  for  a  bh-eJ- 
in;r  I)yl<jric  ulciT.  with  nTi>v<Ty.  Ku'iter  (^Anu.  of  Surg.,  Aug.  1894)  cauterisctl  tl:*' 
r.l'r'Ts  in  two  cave>.  and  in  t-acli  aho  performed  gastro-entcrostomy,  with  recovrP". 
Kttru'i  (/'rortcdi/if/x  of  Ihr  iirrmnn  Surtjit'al  Cofif/rffn,  1897)  cauterised  an  ulcer  whicli 
r-iiiild  n'lt  Im*  rxtirpa;<'d.  tlie  patient  dying  eiglit  days  later,  a  perforation  of  lb"* 
>)»l«-iiic  artrry  being  f'»uiirl  a-  :lie  nocrri])sy.  Miekulicz  QThrA'  de  Marion .  Paris.  1S97) 
ri'p«jrt<'d  iwoca^f'-.  In  ihf  lirN:  he  excised  the  ulcer,  and  the  patient  n^covenM;  in 
;lii'  Mrc'ind  h«'  u>c«l  tin*  cautery,  rlie  patient  ilying  the  same  evening.  Caiin  (/*/»*»•■ 
JUffirair,  1S99,  p.  31)  ri.'pi»r!>  a  ca^^e  in  which  he  found  four  erorsions.     Tliesc  wc^ 
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40iuTi'il  with  ratgilfHrcPtlie  paiieut  rccovt^rcil  wiiboat  furiber  kmmorrhagc.  In  a 
Ottiaberof  ca%es  the  operation  faikd  owing  to  inability  tcj  Oi?f<*ovor  ihe  ulcer.  Fiually* 
i^  afc.li  ciJiiiiiiitivc  paper  by  Dr:*,  Amlrows  and  Eisjeudraih  {Ann,  0/  Surff.,  Oct.  1899) 
^^«»i  irUich  the  greater  part  of  tbe  following  is  gath'Tt-'Hl,  two  brilliaotly  succesafu 
<**<»  gpcrato^l  upoQ  by  Dr.  Aiulrevvs  arc  dcf-cribed,  the  plan  adopted  heri:  being  liga- 
^«>«jyiUje  ulcer  tn  masse  within  tbe  cavity  of  the  «tomaeh. 

The  ulcers  which  give  rise  to  serious  heemorrhage  are  usually  situated 
t^T^  the  posterior  wall  of  the  stomach,  and  nearer  to  the  lesser  curvature 
tlxan  the  greater.  The  eharaeter  of  the  ulcers  is  very  variable.  They 
17  be  small  and  quite  superBcitd,  when  the  bleeding  commonly  arises 
^wrom  vessels  in  the  submucous  layer  ;  or  they  uiay  be  deep  and  adherent 
o  structures  outside  the  stomach,  leading  to  ulceration  of  large  vessels, 
xMch  as  the  aorta^  or  the  hepatic^  coronary,  splenic,  or  pancreatico- 
iliiiodeual  arteries*  It  should  also  be  bonie  in  mind  that  in  a  number 
►f  cases  more  than  one  ulcer  or  erosion  was  present.  Leube  and 
FCocher  give  as  indications  for  operation  recurrent  st-vere  ha^mon^hages 
^^rhen  careful  dieting,  rest,  and  other  medical  measures  have  failed* 
-:^ single  profuse  bleeding  is  not  necessaiiJy  an  indication  for  operation, 
V>*^n6e  a  second  hemorrhage  may  never  occur. 

Operation.— The  incision  must  be  free,  and  should  in  the  first 
'EXiatance  be  median.  If  this  does  not  give  suflicient  room,  the  left 
r^tiLs  ma}'  be  subset] ueutly  divided.  The  chief  difhculty  is  the  find- 
ing of  the  idcer.  Tlie  anterior  surface  and  the  two  eurvatures  of 
tlif  stomach  sbmld  be  fii^st  systematically  exaininHd  for  any  indurated 
©pot;  then  the  post^frior  suiface  is  I'eached  and  exaridned  by  passing  the 
Kftnd  through  a  hole  in  the  great  omentum.  If  no  external  guide  to 
tl^t*  [Hjsition  of  the  ulcer  is  tVnind  in  this  way.  Antlrews  antl  Kisendreath 
rfx:omiiicnd  the  examination  of  tht-  interior  of  tlu*  stomach  through  a 
vertiral  incision  in  the  anterior  wall,  this  inci&ion  being  so  plru'cd  as  to 
wid  as  far  as  possil>le  any  large  vessels  which  are  visible.  Before  this 
iucision  is  made,  the  stomach  must  be  withdrawn  from  the  abdomen 
^  far  as  possible,  andcarelidly  isolated  with  sterile  gau^e.  The  whole 
interior  of  the  stomach  is  then  carefully  and  systematically  inspected, 
51  atrcmg  electric  light  being  essential.  Andrews  and  Etsendi^ath  carry 
^«is  tint  in  the  following  maimer — ^**Thf  baud  is  passed  behind  the 
"^Ib^n  through  the  opening  in  the  omentum  already  mentioned.  The 
I>c»sterior  wall  is  now  pushed  forwai^l  into  the  opening  and  passed 
I>Ortion  by  portion  into  plain  view.  This  may  be  continued  until  the 
''hole  posterior  wall  to  the  cardiac  end  has  l>een  gone  over.  The 
^ater  and  lesser  curvatures  and  the  remainder  of  tlie  anterior  wall 
^I'W  in  thtf  same  manner  be  caused  to  invert  and  pass  in  review 
'•'"tit^Ath  the  opening,  the  latter  being  caused  by  traction  to  assume 
^^iriouB  positions  to  assist  in  this  invagination.  Should  the  posterior 
^'ftll  he  adhei-ent  to  the  pancreas,  as  in  Case  I.  atid  somewhat  immovable, 
%t  particular  part  of  the  viscus  should  be  inspected  l)y  reflected 
'^tjht.  In  such  a  cfise  the  lesser  peritoutcuni  should  l>e  opened,  which 
^^ill  give  additional  access  to  tlie  posterior  wall.  We  now  come  to  a 
P'Jition  of  the  stomach  interior  which  cannot  be  drawn  down  or  forward 
^namely,  the  caitliac  end,  wheiv  it  is  covered  by  the  left  lobe  of  the 
"^'^r  and  attached  to  the  diaphragm.  To  inspect  these  paita  it  is 
'it'cessary  to  illuminate  tlie  cavity,  and  retract  the  liver  and  costal  arch, 
'lie  Trendelenberg  pusitiuu  woukl  probably  btj  of   assistance  at  this 
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stage,  both  in  gaining  access  and  in  the  matter  of  illumination.  A^T 
care  a  good  view  can  be  obtained  of  the  whole  cardiac  end  and  of 
ing."  The  treatment  of  the  ulcer  when  found  must  vary  accordin^aj-  ( 
the  conditions  present.  If  the  ulcer  is  quite  small  and  superficio^JI  i 
may  be  cauterised.  In  all  other  cases  it  should,  if  possible,  be  exci  ^»^ 
Excision,  however,  will  not  be  possible  when  the  base  of  the  ulc^  -wr  i 
adherent  to  parts  outside  the  stomach,  and  when  it  is  situated  at  "fc]M 
pylorus.  In  the  former  case  it  may,  if  possible,  be  ligatured  en  mc^  .s^e 
as  Andrews  (loc,  siqyra  cit)  did  in  his  two  successful  cases ;  faiXimf 
this,  gastro-enterostomy  must  be  performed.  In  the  latter  case,  akl«o 
recourse  should  be  had  to  gastro-enterostomy  (ride  p.  327). 

DIGITAIi    DILATATION    OF    THE    ORIFICES     OF    TH^ 

STOMACH. 

We  owe  this  operation  to  Prof.  Loreta,*  of  Bologna,  whose  tb-iro 
first  cases  Mr.  Holmes  was,  I  believe,  the  first  to  bring  prominem:^*!^ 
under  the  notice  of  English  surgeons. 

It  has  since  lieen  almost  entirely  replaced  by  the  operation.  of 
pyloroplasty  (p.  312):  but  in  a  few  cases  of  benign  stricture  of  tie 
pylorus,  unsuitable  for  pyloix]^lasty,  it  will  still  be  useful ;  for  instat:iice, 
where  .the  pylorus  is  embedded  in  adhesions,  or  is  verj'  rigid. 

Operation. — The  stomach  should  be  well  washed  out  a  few  dlajB 
before,  and  also  on  the  morning  of  the  operation,  with  dilute  solutions 
of  boracic  or  salicylic  acids,"!*  and  the  time  fixed  should  be  as  earl%'  ^ 
possible  in  the  day.  The  previous  meals  should  be  fluids,  srwa'l 
in  amount  and  readily  digested.  The  skin  being  cleansed.  ^^ 
anjesthetic  given,  and  the  parts  relaxed,  an  incision  about  five  inches 
long  is  made  either  in  the  linea  alba  or  on  the  right  side  of  the  mi<i<l*® 
line,  from  a  point  al>out  one  inch  below  and  outside  the  xiphoid  cartil^g^ 
to  one  just  below  the  cartilage  of  the  ninth  rib.  HsBmorrhage  havH^S 
been  arrested,  the  peritonaeum  is  opened,  and  one  or  two  fing^^ 
introduced  to  feel  for  and  examine  the  pylonis.  No  definite,  tumo^^ 
^nll  probably  l>e  felt,  but  distinct  hardness  of  the  pylorus.  If  t*Y^ 
omentum  is  adherent  to  the  stomach,  it  must  be  sei>arated  after  l>ot 
this  and  the  pylorus  are  drawn  out  of  the  wound.  Gauze  is  ^^^ 
most  careful!}'  packed  around  the  pylorus,  and  the  stomach  is  opeJ^^*^ 
with  blunt  scissoi-s,  about  the  centre  of  its  anterior  aspect,  but  rat-l^  ^ 
nearer  to  its  pyloric  end.  Any  bleeding  points  having  been  secured  ^ 
Spencer  Wells's  forceps,  the  right  index  examines  the  condition  of  ^P^ 
pyloric  orifice.     While  attempts  are  made  to  dilate  it,  this  part  of  *^"_ 

*  Prof.  Loreta'8  first  case  is  reported  in  the  Lancet,  Aug.  18, 1883.    The  ninth  ^P^^i 
tion.  one  of  dilatation  of  the  cardiac  oritice,  is  briefly  given  in  the  same  journal  ^^.^^ 
26,  1884.     Mr.  Holmes'  summary,  a  very  full  one,  of  two  papers  by  Prof.  Iioreta,  will 
found  in  the  Jirit.  Med,  Journ,,  Feb.  21,  1885.    Any  surgeon  aboat  to  perform  tl>^^ 
operations  should  refer  to  this.    Mr.  Haggard's  case — the  first  successful  one   P^ 
formed  by  an  English  surgeon — was  published  in  the  Brit  Med.  Jontn,,  Feb.  19,  x8^7* 
In  the  same  journal  for  March  17,  1888,  is  a  note  that  the  patient  continues  perfect *• 
well.  ^j 

t  In  one  case,  that  of  Mr.  Pearce  Gould's  (p.  312),  the  use  of  this  even  was  folloi*^^ 
by  temporary  ill  cflFect**.  As  long  as  the  washing  out  is  thoroughly  done,  boiled  wat^*" 
used  tepid  will  lx>  quite  eflScient. 
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stomach  is  steadied  by  the  left  hand.  Much  gentleness  and  patience 
must  be  used  in  applying  the  great  force  which  is  often  required  for 
dilatation.  Mr.  Haggard,  finding  that  he  could  not  introduce  his 
finger,  used  a  pair  of  dressing-forceps,  and,  having  thus  started  the 
dilatation,  followed  it  up  by  the  passage  of  a  female  urethra  dilator 
(probably  having  guai'ded  the  blades  with  drainage-tube),  and  dilated 
gradually  till  he  was  able  to  get  his  "  index  and  next  finger  into  the 
duodenum  without  feeling  them  at  all  tightly  packed."  Prof.  Loreta, 
in  his  first  case,  having  introduced  his  right  index,  found  that  *'  no 
force  that  could  be  safely  used  succeeded  in  dilating  it  till  the  left 
index  was  also  introduced  and  employed  to  steady  the  pylorus.  When 
this  was  done,  the  end  of  the  right  forefinger  was  gradually  squeezed 
through  the  aperture.  Then  the  finger  was  used  to  hook  down  the 
pylorus  towards  the  abdominal  wound,  a  manoeuvre  which  enabled  the 
operator  to  get  the  left  index  also  through  the  pylorus.  But  it  was 
still  exceedingly  difficult  to  efiect  any  separation  of  one  finger  from  the 
other,  so  great  was  the  resistance,  not  only  of  the  sphincter  itself,  but 
also  of  the  coats  of  the  stomach  and  duodenum.  The  attempt  at 
dilatation  threw  the  muscular  fibres  into  spasmodic  action,  which  quite 
overcame  all  the  force  that  could  be  exerted.  Three  such  attempts 
were  made  in  vain,  but  then  the  pylorus  began  slowly  to  yield  to  the 
force  employed,  which  was  very  considerable.  At  length  a  sensation 
was  experienced,  *  shoeing  that  the  tissue  was  so  far  distended  that 
it  could  not  obey  the  dilating  finger  further  without  being  torn.'  The 
fingers  were  now  kept  apart  for  a  short  time,  and  the  spectators  noted 
that  one  finger  was  about  eight  centimetres  (more  than  three  inches) 
from  the  other."* 

The  wound  in  the  stomach  is  next  closed  with  Lembert's  suture  of 
carbolised  silk  ;  or  the  method  employed  by  Mr.  Thornton  (p.  306)  may 
be  made  use  of.  The  sutures  should  pass  through  any  points  that  still 
bleed  after  forci-pressure  is  stopped.  If  any  ligatures  are  really  required, 
fine  chromic  gut  should  be  used.  Perhaps  the  introduction  of  a  sponge 
during  the  insertion  of  the  sutures  may  facilitate  this  step  by  everting 
the  mucous  membrane.  When  the  stomach  is  soundly  closed,  all 
gauze  is  removed  from  the  peritoneal  8ac,t  the  viscus  replaced,  and 
the  wound  in  the  abdomen  carefully  closed.  It  should  be  noted  that  in 
Mr.  Haggard's  case  "terrific  bleeding  followed  the  incision"  into  the 
stomach,  and  w^as  difficult  to  arrest  completely  during  the  suturing  of 
the  stomach.  Pure  blood  was  vomited  on  the  third  day,  and  about  two 
teaspoonfuls  on  the  sixth.  As  Sir  F.  Treves  points  out  (loc,  infra  dt.), 
if  care  is  taken  to  make  the  opening  in  the  stomach  only  large  enough 
to  admit  the  index  finger,  it  will  be  securely  plugged. 

The  after-treatment  will  consist  in  rectiil  feeding  for  the  first  few 
days,  feeding  by  the  mouth  then  being  cautiously  commenced.  Prof. 
Loreta  feeds  his  cases  by  the  mouth  very  early,  if  needful — "on 
the  fourth  day  "  (Haggard) ;  according  to  his  own  paper,  on  the  same 
evening,  in  his  first  case,  he  gave,  every  half-hour,  teaspoonfuls  of  the 


•  However  the  dilatation  is  effected,  it  should  be  kept  up  for  several  minutes. 

t  If  any  cleansing  of  the  peritonaeum  is  required,  this  will  be  done  now.  To  prevent 
any  chance  of  leakage,  sutures  should  l)e  placed  at  the  very  angles  of  the  wound,  or 
CTcn  beyond  them  (Fig.  55). 
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yolk  of  an  egg  beaten  up  with  Marsala.  The  condition  of  the  patient, 
and  the  way  in  which  enemata  are  retained,  must  decide  this  point.  If 
the  suturing  be  efficient,  a  little  milk  and  barley-water  with  a  few 
drops  of  brandy  may  be  given  six  houi-s  after  the  operation. 


PYIiOBOPIiASTY. 

This  is  a  scientific  advance  on  Prof.  Loreta's  operation  for  the  relief 
of  non-malignant  strictures  of  the  pylorus,  e.7.,  those  due  to  congenital 
stenosis,  corrosive  poisoning,  injury,  cicatrised  ulcers,  and  chronic  gas- 
tritis. We  owe  the  operation  to  Heineke  and  Mickulicz,  who  perfomwd 
it  independently  in  1886  and  1887. 

In  pyloroplasty  a  definite  plastic  operation  replaces  a  divulsion  per- 
formed more  or  less  in  the  dark.     The  two  operations  are  very  well 
contrasted  by  Mr.  Pearce  Gould  in  an  instructive  paper  (Lancetj  1893, 
vol.  i.  p.  1183): — "  Of  the  two  methods  of  obtaining  a  wider  pylorus, 
pyloroplasty  was  chosen  as  safer  and  more  likely  to  be  permanently 
successful  than  Loreta's  operation  of  divulsion.     Both  operations  entail 
incision  into  the  stomach  and  subsequent  suture  of  the  wound ;  so  far 
their  perils  are  the  same.     But  whilst  pyloroplasty  consists  of  a  clean 
cut  through  the  anterior  wall  of  the  pylonis,  where  it  is  most  free  from 
large  vessels  and  under  the  operator's  eye,  the  efiects  of  divulsion  are 
not  seen  and  may  be  more  or  less  than  the  surgeon  intends,  and  may 
be  inflicted  upon  important  vessels.     The  statistics  of  Loreta's  operation 
show  cases  of  death  from  complete  rupture  of  the  pylorus  on  its  posterior 
aspect,  and  also  from  liaBmorrhage  ;  the  plastic  operation  is  entirely  free 
from  these  dangei*s.*     A  further  most  important  consideration  ia  the 
question  of  relapse.     Divulsion  has  been  followed  by  recurrence  of  the 
stricture,  and  in  many  cases  the  operation  has  been  repeated;  and, 
looking  to  analogous  cases,  this  is  what  one  would  expect.     A  sudden 
dilatation    of  the   strictured  urethra   or   rectum  is  well   known  to  be 
followed   by  relapse   unless  special  means  are   used   to  maintain  the 
enlargement.    All  such  special  means  are  inapplicable  in  the  case  of 
the  stomach.      Stretching  the  pylorus  may  consist  of  over-stretching 
the  muscular  ring,  analogous  to  stretching  the  sphincter  ani.    This  may 
be  entirely  satisfactory'  in  its  result;  on  the  other  hand,  it  may  effect  a 
tearing  and  stretching  of  fibroid  or  cicatricial  tissue — a  process  known 
to  be  very  unsatisfactory  in  many  cases.     Pyloroplasty,  on  the  other 
hand,  introduces  new  and  presumably  healthy  tissues  into  the  pyloric 
ring,  tissues  with  no  tendency  to  contract.     In  this  connection  it  is 
interesting  to  rememl>er  the  results  obtained  by  the  free  division  of  the 
palmar  fascia  in  Dupuytren's  contraction.     Not  only  is  the  shortened 
fascia  lengthened,  but  the  indurated  tissue  softens  down  and  all  signs 
of  the  malady  may  disappear.*' 

Operation  (Figs.  123  and  124). — The  preliminary  treatment  as  to  diet, 
and  washing  out  the  stomach,  is  that  given  at  p.  310.     The  abdomen 

♦  Mr.  r.  Swain,  uf  Plymouth,  whose  operative  experience  is  well  known,  hii 
(candidly  published  (^Lancttj  1892,  vol.  i.  p.  87)  two  cases  of  digital  dilatation  of  the 
pylorus  which  ended  fatally.  Both  patients  were  iu  very  weak  condition;  one 
died  of  continue*!  vomiting.  In  the  other,  the  duodenum,  which  wm  veiy  thiiii 
was  torn  (juite  through,  behind,  at  its  junction  with  the  pylorus. 
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having  been  opened  by  a  free  incision  either  in  the  linea  alba  or  semi- 
lunaris, and  all  haemorrhage  stopped,  the  pylorus  is  found,  brought  out 
of  the  wound  if  possible,  and  in  any  case  well  packed  around  with  tam- 
pons of  iodoform  or  sterile  gauze.  Adhesions  between  the  pylorus  and 
omentum,  or  between  the  pylorus  and  the  liver,  may  need  separating. 
A  transverse  incision  is  then  made  into  the  anterior  wall  of  the  stomach, 
just  internal  to  the  pylorus,  by  which  the  stricture  is  examined  from 

Fio.  123. 


Pyloroplasty,  first  stage,  showing  the  longitudiual  incision.    (Pearce  Gould.) 

Fio.  124 


Pyloroplasty,  second  stage,  showing  the  longitudinal  wound  converted  into  a 
transverse  by  retraction.     (Pearce  Gould.) 

within.  The  incision  is  next  prolonged  transversely  through  the 
strictured  pylorus  into  the  duodenum,  making  it  about  two  inches 
long.  Any  vessels  which  spirt  must  be  clamped.  Any  contents  of 
the  stomach  which  may  escape  are  carefully  removed  on  gauze.  The 
transverse  incision  is  then  widely  opened  out  by  two  blunt  hooks, 
placed  in  the  centre  of  each  side ;  this  produces  a  wound  of  lozenge 
shape,  which  is  united  so  as  to  form  a  vertical  one.  Any  soiled  sponges 
or  tampons  being  renewed,  the  sutures  are  inserted  in  a  double  row. 
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Tliere  are  several  ways  of  doing  this.  A  continuous  suture  uniting  the 
mucous  membrane  and  a  row  of  Lembert's  sutures  (Fig.  55)  carried 
well  into  the  muscular  coats  would  be  simple  and  efficient.  Fine  silk 
should  be  used  on  ordinary  round  sewing-needles.  To  strengthen  the 
line  of  suture  any  tags  of  peritonsBal  adhesions  which  have  been 
separated  and  left  attached  near  the  incision  may  be  brought  together 
and  fixed  over  it  by  a  few  points  of  suture.  The  after-treatment  will 
be  that  given  at  p.  31 1. 

Successful  cases  will  be  found  recorded  by  Mr.  Page,  of  Newcastle 
(Laiicet,  1892,  vol.  ii.  p.  84);  Mr.  Gould,  loc.  »upra  cU,;  Mr.  Morisoii 
(Lancet,  1895,  ^'o*-  i-  P-  39^)-  Mr.  Gould  quotes  several  foreign 
operators,  and,  having  collected  twenty-three  cases,  finds  the  mortalit}* 
to  l^e  about  25  per  cent.  Mr.  M.  Uobson  {Brit,  MecL  Joum.y  1900, 
vol.  i.  p.  627)  makes  use  of  his  decalcified  bone  bobbin  (p.  241)-  This, 
besides  steadying  the  line  of  sutures  for  twenty-four  or  forty-eight 
hours,  secures  an  immediately  and  thoroughly  patent  channel.  The 
same  author  (loc,  siqyra  cit,)  also  remarks  as  follows  on  the  limitations 
of  this  operation : — "  If,  owing  to  cicatrisation  of  the  ulcer,  there  is 
extensive  hypertrophy  of  the  pylorus  \dth  a  large  amount  of  thickening. 
j)yloroplasty  is  insufficient,  as  in  such  cases  contraction  will  be  likely 
to  recur.  Here  pylorectomy  may  be  performed,  as  in  two  cases  of  my 
own,  or,  better  still,  gastro-enterostomy,  which  is  a  simpler,  quicker. 
and  safer  operation.  Numerous  and  firm  adhesions,  active  ulceration, 
and  the  presence  of  new  growth,  ai^e  also  contra-indications  for 
pyloroplasty.  Pyloroplasty  with  partial  excision  seems  the  right 
jiractice  in  bad  organic  stricture.  The  dense  tissue  being  cut  away, 
the  lozenge-shai)ed  incision  can  be  readily  sutured  so  as  to  become 
transverse ;  whilst  if  a  simple  longitudinal  incision  is  made  through 
the  tissues  of  a  dense  stricture,  it  is  impossible  to  convert  it  safely 
into  a  transverse  line  of  sutured  wound,  owing  to  the  great  tension 
if  tlie  two  ends  be  made  to  meet  in  the  middle." 
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This  operation,  which  we  owe  especially  to  German  surgeons — e.</,. 
Billroth.  Wolfler,  Gussenbauer.  and  v.  Winiwarter — has  not  hitherto 
been  so  largely  practised  in  England  as  elsewhere.  The  principal 
indication  is  malignant  disease,  although  the  operation  has  occasionsdly 
been  ])erf()rmed  for  non-malignant  st<^nosis  of  the  pylorus  (fufe  supra). 
The  original  method  of  end-to-end  direct  suture  has  been  largely 
replaced  by  the  more  expeditious  methods,  in  which  the  divided  ends  of 
the  stomach  and  duodenum  are  closed  by  suture,  and  a  gastro-duodenoe- 
tomy  or  gastro-enterostomy  then  performed.  On  several  occasions  also 
the  operation  has  been  ])erlbrmed  in  two  stages — the  gastro-enterostomy 
being  fii'st  ])erformed  ;  then,  after  the  general  condition  of  the  patient 
has  improved  as  a  result  of  the  relief  from  pyloric  stenosis,  the  removal 
of  the  ])ylorus  is  carried  out.  This  has  been  done  by  Tupolske,  Uahn. 
Frauke.  Barker,  and  others.  Mr.  Mayo  Robson  (Joe,  sui^u  ciL,  p.  696) 
objects,  however,  to  this  plan,  on  the  gi*ound  that  the  patient  may 
derive   so   nnich   benefit   fiom   the  fii'st  operation  tliat  he  cannot  h^ 


I 
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always  brought  to  see  the  »ei:*essity  of  a  secoufl  ojieration  until  it  is 
t<.>o  late  to  be  successful. 

The  improvements  in  teclniique  have  led  to  a  considerable  rliiuinutioji 
in.  the  mortality,  as  may  be  gathered  by  a  c^omparisuii  of  the  fullowing 
set'S  of  cases  collected  in  1885  and  1900:—- 

Mr.  Butlin  cjuotes  Bramer  (Cent.  /*  Ohir,,  1885,  p,  548)  as  having 
ooll^ct-ed  seventy-two  cases  of  pyl^^irectomy  for  cancer,  of  which  fifty- 
five  died  from  the  operation,  a  mortality  of  /6  per  cent. 

Mr.  Mayo  Robson  (/or.  suimi  eit.)  gives  a  table  containing  572  c^ses, 
Avith  174  deaths,  a  mortality  uf  30'4  per  cent.  Some  ojjemtors  have, 
rooreover,  published  recent  lists  sliuwing  far  Ijetter  resulti<  than  even 
this.  For  instance,  ilaydl  had  only  four  deaths  in  twenty-live  cases, 
and  Kocher  only  five  deaths  in  tifty-seven  cases, 

Aa  regards  the  question  of  i>yln!*ectomy  compared  with  gastro*enter- 
ostomy  only,  the  following  words  of  Dr.  ^lacdonald*s  (Ann.  of  Surtj,, 
Feb.,  1901,  p.  160),  referring  to  the  results  of  pylorectomy,  may  be 
quoted: — '*  1  have  taken  occasion  recently  to  make  a  cursory  investiga- 
tion of  the  literature  with  relation  to  this  subject,  and  have  been  able 
to  find  fortj^-thive  cases  for  which  pylorectoniy  \vas  done  for  carcinoma 
of  the  stomach,  and  that  the  patients  were  living  without  recurrence 
three  yeai*s  after  the  operation,  and  that  there  were  jmtients  in  this 
group  who  were  alive  ten  years  after  the  j>ri nuuy  oj Miration,  without 
symptoms  of  recurrence,  1  may  also  say  tliat  tins  group  of  forty-three 
cases  is  collected  from  among  527  o])erations  done  for  tlie  relief  of 
pyloric  carcinoma,  with  an  immediate  mortality  of  31  per  cent.  In 
<rther  words,  we  have  from  the  work  already  done  rather  more  than 
o  per  cent,  of  final  recoveries  as  judged  by  ordinary  standards.  This 
*»11  compaiv  veiy  favourably  with  the  ultimate  success  which  we 
enjoyed  a  few  years  ago  in  the  treatment  of  canivr  of  the  breast," 

Before  deciding  between  a  pylctrectomy.  on  the  one  hand,  and  a 
^tro-jejunostomy  only,  on  the  other,  the  following  conditions  must 
be^  most  carefully  considered  : 

1.  The  she,  fixity,  and  degree  of  displacement  of  the  pyloric  growth. 
«  the  mass  small,  circumscribed,  anrl  localised  to  the  pylorus? — i.e., 
"*>^'  far  is  it  (a)  without  any  secondary  deposits?  0)  free  from 
'wlhe^ions  ?  It  is  probably  quite  impossible  to  be  certain  as  to  these 
jjoiiit^.  While  in  many  cases  cancer  of  the  pylorus  may  remain  long 
limited  to  the  pylonis  itself,  it  is  very  liable  to  infect  the  omenta  and 
"*^  l>^mphatic  glands  around  tlie  hearl  of  tlie  pancreas,  and  to  cause 
*®^^ndary  growths  "In  the  liver  and  otluu"  parts.*  Adhesions^  tocj,  are 
^^^  frequently!  met  with  l>etween  the  stomach  and  the  colon,  pancreas, 
aaa  liypr.  The  following  cases  show  bow  easily  the  surgeon  may  be 
^^taken  in  regard  to  these  points.  In  Mr.  Southam's  patient  (Brit, 
^'^' Joani.^  J  Illy  29,  1882 — an  instructive  paper,  from  which  I  shall 
^tn  quote  later),  aged  43,  though  the  hard  nodular  mass  in  the  situa- 

McArdJr  {DubUn  Jmirn.  Mei,  Sf*i.,  vol.  Ixx^ciii.  p.  511).  brtviufc  foUwicci  from 
the  lUtinicH  of  difft*reiit  wriOTs  1342  tra*cH.  states  thai  the  pjlorui*  alone  was  in- 
TOlvf\l  in  go2,  Of  0VVT  half  Hh-  caHi'*, 

t  The  itati^icB  of  GujsMm^Hiuci'  tvtui  WnnwuHcr  (Laugeubeck's  Arek.,  B<1.  xix. 
P-  177^  1876)  Ahow  tliat.  of  542  ciiHL*^  of  t'ttiicer  of  the  pylorusi,  »dhce^ions  were 
prwezit  in  370. 
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tion  of  the  pylorus  moved  with  respiration,  and  shifted  as  the  patient 
moved  from  side  to  side,  though  the  symptoms  were  only  of  four  months' 
duration,  and  the  disease  appeared  tiO  be  limited  to  the  pylorus,  there 
was  a  mass  of  enlarged  glands  surrounding  the  head  of  the  pancreas, 
and  some  slight  adhesions  of  the  stomach  to  these.  Mr.  Morris  men- 
tions a  patient  of  Prof.  Lietherin's  in  whom,  though  the  growth  could 
be  easily  moved  in  different  directions,  it  was  found  so  firmly  adherent 
that  the  operation  had  to  be  abandoned. 

ii.  The  strength  and  age  of  the  patient.  The  general  condition, 
power  of  repair,  &c.,  must  be  sufficient  to  justify  the  patient  being 
submitted  to  an  operation  on  very  vital  parts,  which  will  certainly  take 
an  hour  and  a  half,  and  may  take  between  two  and  three  hours. 

iii.  The  rate  at  which  vomiting,  pain,  and  emaciation  are  increasing. 
Where  this  is  marked,  pylorectomy  should  be  abandoned. 

iv.  The  amount  of  dilatation  of  the  stomach,  and  how  far  this  yields 
to  washing  out. 

Where  the  surgeon  remains  in  doubt  as  to  the  advisability  of 
pylorectomy  up  to  the  time  that  the  abdomen  is  opened,  the  presence 
of  extensive  adhesions  between  the  stomach  and  adjacent  parts,  liver, 
pancreas,  &c.,  the  existence  of  secondary  deposits  or  enlarged  glands, 
the  extension  of  the  disease  into  the  omenta — if  any  of  these  are 
present — pylorectomy  should  be  abandoned. 

If  pylorectomy  be  decide<l  upon,  one  of  the  following  methods  may 
be  adopted: 

i.  Xooher's  Method,  ii.  Pylorectomy  combined  with  Gkuitro- 
duodenostomy  or  Gastro-enterostomy.  iii.  Pyloreotomyy  with  direct 
suture  of  the  divided  ends.  iv.  Pyloreotomy,  the  ends  being  directly 
united  by  some  such  means  as  Bobson's  bobbin. 

For  some  days  before  the  operation  the  stomach  should  be  washed 
out  with  tepid  water,  syphon-fashion,  by  an  india-rubber  tube  and  fun- 
nel, till  the  contents  come  out  clear,  this  being  done  more  frequently 
according  to  the  degree  of  dilatation  of  the  viscus.  Immediately 
before  the  operation*  the  stomach  is  again  washed  out  with  some 
dilute  aseptic  solution,  as  well-diluted  salicylic  acid,  or  boro-glyceride 
(i  in  30),  or  potassium  pennanganate.  For  some  time  beforehand  the 
patient  must  be  fed  with  that  food  which  is  found  to  cause  least 
vomiting.  In  Mr.  Southam's  case  this  was  found  to  be  peptonised 
milk  and  custard.  The  bowels  should  be  well  cleared  out  with  enematB, 
and  every  precaution  at  the  time  of  the  operation  should  be  taken 
against  shock — viz.,  wrapping  up  the  patient  well, 'a  hot-water  bed,  hot 
bottles,  bandaging  the  limbs  in  flannel,  keeping  the  head  low,  the 
administration  of  ether  if  possible,  or  A.C.E.,  for  the  greater  part  of 
the  operation,  and  subcutaneous  injections  of  ether  and  brandy. 

(i.)  Kocher's  method  of  combined  Pylorectomy  and  Oastro- 
duodenostomy. — The  following  account  is  taken  from  Kocher  (Oper. 
Sun/.,  trans,  by  Stiles,  1895,  p.  134).  A  central  incision,  four  to  six 
inchi^s  long,  is  carried  downwards  below  the  umbilicus  for  a  distance 
corresponding  to  the  position  of  the  tumour.     The  umbilicus  is  excised 


*  In  Mr.  Soutbaiu's  case  the  need  of  this  final  washing  was  proved  by  the  fact  that 
a  (jiiaiitity  of  dark-coloured  ^Tumons  matter  was  brought  away,  which  otherwise  might 
have  escaped  into  tlic  peritonaial  sac. 
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£^TX<^  all  luBmorrhage  arrested.  The  tumour  is  next  dra\\ii  out  as  tai-  as 
pio^Hihle,  aijfl  its  liiiiitcj  carefully  determined,  Tlie  oineiita  are  seiiarated 
j^Y>ove  and  bekA\  yver  an  area  corrt'spondinf^"  to  the  amount  to  he 
^r-^ixioved.  Tills  separation  should  run  as  close  to  the  .stouiaeli  as  is 
c^on^isteiit  with  coin|>lrtL*  removal  of  the  disease,  and  is  t^ffVctrd  by 
"t.ti^  finger  or  a  blunt  instrument,  all  bleeding  points  bein*^  li^^tured, 


Fio 


^Fl«f»n  of 

comprmmv 
•to«t«tH. 


Be>ectioQ  of  thp  pyloriiRi,  first  stage.  The  carclDOmatuuH  portion  is  tsotAied  by 
Mparatitig  the  umeota,  and  tbeD  shuttlug  it  off  by  me&uH  of  t-Ucaps.  The  CAvity 
of  the  stoniarh  in  Ahtit  ofT  by  the  fingers  of  an  aBsistant,  and  that  of  the  duodenum 
by  clampji.      Tlie  linea  of  section  are  indicated  by  interrupted  line^.    iKocher.} 

-After  isolating  the  tumour,  sterilised  gauze  is  passed  beneath  it  and 
litound  the  duodenum  and  stomach,  so  as  to  prevent  their  cuntenti^i 
l^QAching  the  interior  of  the  al>flomen,  A  clamp  is  now  place<i  upon 
the  duodenum  close  to  the  edge  of  the  tumour,  and  two  (these  being 
in  line,  one  from  above  and  the  other  from  below)  upon  the  stomaclu 
irell  to  the  gastric  side  of  the  tumour  (ride  Fig.   125).      The  clamps 


Heetsction  of  the  pjluras,  second  Btag«.    (Kocher.) 


j^^aiize  and  lifttd  oot  with  the  ^rrmth  ;  the  other  end  of  the  duodetB."*-^^ 
is  folded  ovlt  the  right  margin  of  tlie  wound  and  cov*^re<:l  provision  ^^—^^^^ 
with  niois^t  gauze.     The  assistant  nitw  gia>?]ts  the  stomach  from  ab>cr»ij 
and  l>eh>w  hetween  the  fureiinger  and  llnunli,  or  between  the  index    Si^^" 
middlt^  fingers  of  each  hand,  in  order  to  close  it  securely;  and  okt^^^ 
]4aeing  a  ring  of  gauze  over  the  hands  of  the  assistant  and  round     -tli^ 
t^tomaeh.  the  surgeon  cute  across  the  latter  well  to  the  cardiac  side-    <>' 
the  two  elamph%     The  new  gro^^lh  i^  laid  aside,  and,  after  any  esc^p^ 
gastric  cont^^nts  have  been  swablied  up,  and  the  more  important  hhcding 
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red,  the  stomach  h  closed  by  a  continuous  silk  suture  which 
ill  three  coats  (vide  Fi^.  126).  llie-  ]trujectiiig  edges  of  the 
•lubrane  are  thoroughly  cleansed  with  suliUinate  solution. 
uous  deep  suture  is  then  iiivagiuattHh  and  a  continuoua 
Butiu*e  carefully  applied,  so  as  to  keej)  the  serous  coats 
1   completely  approximated    in    their  whole   extent.      Any 

Fio.  127. 


K 


/ 


"  AHi«t«ie> 

thumb  rlmtSnf 
ttoiiiih  ]]  and 


Hfiwifliim  of  the  pylonts,  third  sU^e.    (Kocber.) 

doiled  having  been  changed,  the  assistaut  grasps  the 
I  tt  to  direct  its  posterior  vs-all  forward  and  to  the  right. 
fir  wall  of  the  duodenum  (with  the  forceps  still  clamping  it) 
f»lied  to  the  posterior  wall  of  the  gtomacb  in  such  a  way 
^imw/us  pwterior  serom  mdiire  may  be  comfortably  intrcwlut?(*d 
md  the  stomach  from  the  upper  to  the  lower  edge  of  tin* 


L 
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intestine  (vide  Fig.  127).  It  is  only  now  that  the  forceps  are  removed 
from  the  duodenum.  The  escaping  contents  are  thoroughly  removed 
and  the  lumen  disinfected.  Ligatures  are  applied  to  any  bleeding 
ix>ints.  The  stomach  is  next  incised  about  a  quarter  of  an  inch  from 
the  posterior  serous  suture  for  a  distance  corresponding  to  the  opening 
in  the  duodenum.*  Another  continuous  posterior  stUure  is  next  intro- 
duced, tliis  one  taking  up  all  three  coats.  The  ends  of  the  posterior 
sutures,  which  have  been  left  long,  are  now  re-threaded  and  employed 
in  succession  for  the  anterior  sutures,  the  order  being  reversed.  The 
protecting  gauze  having  been  removed,  the  lines  of  suture  are  again 
thoroughly  disinfected,  the  stomach  and  intestine  replaced,  and  the 
wound  closed.  Instead  of  uniting  the  cut  end  of  the  duodenum  into 
an  opening  in  the  stomach,  the  surgeon,  after  a  free  pylorectomy, 
might  close  the  end  of  the  duodenum  as  well  as  that  of  the  stomach, 
and  then  unite  the  viscera  by  Halsted's  or  some  other  method 
(p.  269). 

Kocher   emphasises   the   following  points  as   essential  to  succesa: 
(i)  The  operation  must  be  performed  dsepiicaUy,  and  the  greatest  care 
must  be  taken  to  avoid  the  entrance  of  disinfectants  into  the  abdomen. 
Sublimate  and  its  substitutes  must  only  be  used  to  disinfect  the  lines 
of  suture  and  those  areas   of  peritonsDum  which  have  been  directly 
contaminated  by  the  gastro-intestinal  contents.     Kocher  thinks  that 
collapse  is  often  due  to  the  too  free  use  of  such  disinfectants.    Even 
during  a  very  prolonged  operation,  salt  solution  should  be  employed 
exclusively  for  the  swabs,  and  all  the  gauze  placed  around  the  wound. 
To  prevent  the  entrance  of  gastro-intestinal  contents,  it  is  essential  to 
use  plenty  of  soft  gauze.    (2)  As  advocated  by  Rydygier  and  Lanenstein, 
all  the  sutures,  the  superficial  serous,  and  the  deeper  which  take  np  the 
whole  thickness  of  the  wall,  must  he  continuous  and  without  the  least 
interruption  from  one  end  of  tlie  wound  to  the  other:    this  is  why 
Kocher  so  strongly  urges  leaving  tlie   ends  of  the  posterior  sutures 
long  after  knotting  them,  so  that  they  may  be  again  reliably  knotted 
with  the  anterior  sutures.     A  perfectly  secure  closure  is  thus  attained, 
and  there  is  not  the  slightest  necessity  to  prove  that  the  suture  is 
water-tight,  by  distending  the  intestine.     Another  reason  for  carrying 
the  continuous  suture  through  the  entire  thickness  of  both  gastric  and 
intestinal  walls  is  tliat  only  by  this  means  can  reactionary  haemorrhage, 
which    has   been   the   cause   of  a   certain   number  of  fatal  cases,  be 
prevented  with   certainty.      Fine  strong  silk   must   be  used  for  the 
sutures,  not  the  less  reliable  catgut.      Kocher  has   not  seen  any  of 
the  disadvantages  ascribed  to  silk.     He  considers  that  Senn's  method 
is    more   complicated    than   his   oa\ti,    and   that   its    results   have  not 
quite  fulfilled  ex]>ectations.      (3)  The  employment  of  clamps.     Kocher 
considers  these  absolutely  necessarj-  for  the  closure  of  the  cancerous 
portion,   both  on  the  duodenal  and  the  gastric  side.      It  is  only  in 
this  way,  as  he  has  pointed  out  (Centr,  7.  Chir.,  1883,  ^o-  45)*  ^^^ 
the  dangerous  escape  of  cancer  juice  can  be  prevented  with  certainty. 
The  clamps  have  the  following  additional  advantages — viz.,  that  the 
intestine,  and  more  especially  the  stomach,  can  be  cut  across  along 


*  The  intestine  is  held  vertic«illy  against  the  stomach  while  it  is  being  satured, ami 
the  opening  in  the  stomach  is  made  vertically  also. 
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an  exact  line  at  the  place  desired,  a  matter  which  is  otherwise,  not 
Always  easy.  Further,  the  use  of  clamps  greatly  shortens  the  operation. 
They  produce  complete  closure,  and  serve  as  convenient  handles  for 
drawing  up  and  manipulating  the  parts.  They  increase  the  possibility 
of  completely  disinfecting  the  cut  edges  immediately  after  the  section, 
by  preventing  their  slipping  back.  Lauenstein's  objection  that  they 
necessitate  removal  of  additional  sound  tissue  is  hardly  a  disadvantage, 
jas  the  prospect  of  a  permanent  cure  is  thereby  increased.  As  to  other 
disadvantages,  Kocher  is  convinced  that  they  cause  no  necrosis  if  the 
operation  be  properly  and  aseptically  performed.  He  has  no  hesitation 
in  applying  a  clamp  to  the  healthy  part  of  the  duodenum  where  it  is 
afterwards  to  be  stitched.*  In  his  use  of  clamps,  Kocher  applies  no 
elastic  covering  after  the  manner  of  Gussenbauer,  nor  does  he  use 
the  elastic  bands  of  Rydygier.  He  merely  clamps  them  firmly  enough 
to  thoroughly  close  the  intestine  and  stomach,  and  has  observed  that 
the  edges  of  both  bleed  actively  as  soon  as  the  clamps  are  removed. 
Finally,  Kocher  denies  that  the  clamps,  by  requiring  unnecessary 
room,  necessitate  a  needless  separation  of  the  mesentery  as  stated  by 
Lauenstein. 

ii.  Combined  Pylorectomy  and  Gastro-duodenostomy  or  Gastro- 
enterostomy.— This  method,  the  adoption  of  which  is  becoming  more 
and  more  general,  bids  fair  to  become  the  recognised  method  of  perform- 
ing pylorectomy.  Tlie  chief  advantages  are: — (i)  Great  rapidity  and 
simplicity,  especially  if  the  anastomosis  be  made  with  a  Murphy's  button. 
(2)  It  is  as  easy  to  remove  a  considerable  portion  of  the  stomach  as  to 
excise  the  pylorus  only;  hence  the  surgeon  need  run  no  risk  of  not 
Temoving  the  growth  widely  enough.  The  primary  stages  of  the 
operation  are  similar  to  those  of  Kocher's  method  (p.  316).  After 
the  diseased  portion  of  the  stomach  has  been  removed,  the  cut  edges 
of  both  the  divided  stomach  and  duodenum  are  closed  by  two  rows 
of  silk  sutures,  the  first  continuous  and  including  all  the  coats,  the 
other  continuous  or  interrupted,  according  to  the  choice  of  the 
operator,  inverting  the  first  row  and  including  the  serous  and  muscular 
/X)ats  only. 

The  second  portion  of  the  operation  consists  in  the  performance  of  the 
gastro-jejunostomy,  which  is  carried  out  either  by  direct  suture  or  by 
means  of  Murphy's  button,  as  described  below  (p.  330). 

iii.  Pylorectomy,  with  direct  suture  of  the  divided  ends. 

Operation. — (Owing  to  the  time  this  method  takes  it  is  not  to  be 
recommended.  It  will  be  described  out  of  respect  to  the  Continental 
surgeons  who  have  acted  as  pioneers  in  this  direction.) 

Various  incisions  have  been  made — viz. :  (i)  A  vertical  one  in  the 
linea  alba,  above  the  umbilicug.  (2)  A  vertical  one  in  the  right  linea 
semilunaris,  or  through  the  rectus,  separating  its  fibres  so  as  to  avoid 
haemorrhage  (p.  299).  (3)  Obliquely  from  above  downwards,  and  from 
within  outwards,  between  the  umbilicus  and  right  ribs.  (4)  More 
transversely  over  the  tumour.  Either  of  the  last  two  gives  more  room, 
and  thus  better  access  to  the  growth.     But  as  botli  are  accompanied 

*  The  closure  of  the  cardiac  Bide  of  the  section  of  the  stomach  must  be  effected 
merely  by  the  hands  of  an  assistant. 
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with  mora  ha?m or rh a {.'■<?,  and  are  much  more  difficult  to  close*^ — a  point: 
wliich  may  l»e  ut'  iiinch  im[joii:ance  at  tlie  close  of  such  an  operation- 
they  should  not  be  nKide  use  of.     Suture  of  a  diWded  retracted  rectv^^     ' 
is  most  eiubarrassing  if  there  be  any  distension  of  the  abdomen.     AJW 
haemorrhage  having  been  first  arrested,  the  transversalis  fascia  and  p^x^-V 
tonaeum  are  pinched  uj*  and  opened  so  as  to  admit  two  fingers,  wl\.V^:^\\ 
examine  the  growth  ;  and  note  the  presence  of  adhesions  or  enlair^^^ 
glands,  invasion  of  the  hver,  pancreas,  or  colon,  or  curvatures  of      ^tli^  ' 
Btomacii  itself.     If  the  disease  is  so  localised  as  to  allow  tht^  surgeo-^-^   x^l 
go  on,  the  opening  in  the  i>erit^Dnfeum  is  enlarged  so  as  to  get  a  b^^^^-^^^f 
view  of  the  disease,  aufl  to  enable  the  mass  to  be  drawn  forwai'ds  ^^ii^Hth 
vulsellum-forceps.     This  having  been  done  as   mnch  as   possible,  the 

stomach  is  packed  around  with  hot  carbolised  towels  or  sterile  gau^. 
as  to  prevent  any  escaj)e  of  tluids  into  the  peritonaeal  sac.     The  on'"^ 
are   next  separatedf  with  scis80i*B,  either  between  double   ligature 
chromic  gtit  previously  passed  with  an  aneurj'sni  needle,  or  bet^  - 
large  pairs  of  omental  clamp-forceps ;  tlie  tissues  being  very  thin, 
not   necessary  to   take    much    time   in  tying  them   bit  by  bit. 
suspicious  lymphatic  glands  must  l>e  removed. 


It 


Oblique  divlHioii  of  the  stoniftcli  mud  duodenura  in  pylorectomy.  Billrotl'^ 
in  tbi»  cam  nmde  Imlf  the  divistou  of  the  ^iomiiph  first,  united  Uiis  witk^^ 
**  occluBum  BUtiires,"  next  severed  tbe  r«st  of  the  atomfteh,  then  the  duodeounB^  • 
finally  oiiititig  tlii&  to  the  greater  carvature.    (BillrothO 

Excision  of  the  Disemed  Pijlortis. — Previous  to  this,  iodoform- ^^-^"^ 
tampons  should  be  still  more  carefully  packed  around   the  stonn^^^^'y 
and    the    duodenum    should    be    eecured.    either    with    some   foirx:*^  ttf 
clamp  (Fig.  125),  or  by  a  strip  of  iodofomi-gauze  clamped,  or  lie-l^^^,*' 
au  assistant's  tingei's,  wide  of  the  disease.     The  duodenum  is  therm    ^«t 


•  In  Mr,  *Southiiiii*«  case,  the  incision,  six  rnclie!!  long,  was  made  two  inched  ^t^ft 
the  unibilicua,  and  across  both  recti;  the  contraction  of  the^  inasclcs  lent  \o  M^^^^ 
lilfficiiUj  in  arlJQHtiTigr  the;  atKiominal  wpunri. 

t  Care  must  U?  takim  onlj  to  detach  the  omenta  over  tbe  area  correspotiding  ta  ^^^ 
which  is  to  be  removed, 

X  Tliia  and  the  ncjct  four  tigurca  are  taken  from  Praf.  Billroth *8  Cliniml  Suf^^^' 
part  ill, 

§  It  will  add  greatly  to  the  safety  of  the  operation  if  the  pylomis  can  be  to  (ir»^'" 
out  of  the  wound  thai  a  flat  sponge  can  be  placed  within  the  pcritomeal  »c,  ^ 
ioiloform  gauze  packed  around  the  now  isolated  pylorus. 
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through,  as  in  Fig,  128,  with  scissors,  at  least  half  an  inch  from  the 
disease.  This  incision,  oblique,  so  as  to  diminish  as  far  as  possible  the 
difference  in  the  openings  in  the  at^^mach  and  dnodennm,  is  made  with 
a  series  of  rleaii,  careful  sni]>8,  any  bleeding  points  being  secured  at 
once  with  Spencer  Wells's  forceps  if  few,  and  with  line  chi^omic  gut  if 

Fio,  129. 


Dno^cnnm  united  to  tlii'  greaiuer  turvaiuiti' ,  itiu  o^.-elu^lon  mitutes  unite  the 
upper  part  of  the  cat  Btoniach.    (Billrotli.) 

nnmerous.  Any  fluid  which  escapes  must  he  mopped  up  with  or 
caught  on  aseptic  gauze,  and  a  small  sponge,  fastened  to  string,  may 
be  introduced  into  either  viseus,  if  it  will  facilitate  the  suturing.  This 
step  may  also  be  rendered  easier  by  dividing  the  stomach  oidy  partially 
at  first,  suturing  this  ]>aH  and  then  completing  the  division.     All  tlie 

Fio>  130, 


(Billroth.) 

sutures  should  not  be  cut  short  as  tied ;  if  the  operator  leaves  some  long 
(claraped  in  forceps,  so  as  not  to  be  in  the  way)  it  may  give  him  a 
useful  hold  on  the  viscera  he  is  uniting.  Dr,  Adams  (for.  supra  ciL) 
found  that  a  free  removal  of  the  mucous  membrane  from  the  edges  of 
the  wound  greatly  fjxcilitated  uniting  them. 

The  section  of  the  stomach  has  Ijeen  made  in  diifereot  ways,     llie 
most  usual  one  is  shown  in  Fig,  128.     The  section  is  made  obliquely. 
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with  the  precautions  already  given  in  the  case  of  the  dnoflenunL 
As  thr?  cut  end  of  the  stomach  is  so  much  larger  than  that  of  the 
duodenum,  the  former  must  be  reduced  by  suturing  part  of  it  lk?i"oiv 
it  IS  completely  divided.  The  surgeon  will  decide  ^^'hethe^  be  nnll  untie 
the  duodenum  to  the  greater  or  lesser  curvature,  or  to  the  part  bet^e^u 
the  two.*  In  the  former  case  he  cuts  the  stomach  from  above  down- 
wairls,  and  from  left  to  right,  and  it  %rill  be  well  to  unite  that  parf 
uf  the  stomach  which  will  be  superfluous  before  the  section  is  completed 
(Fig.  129).  The  same  coui-se  is  followed  if  the  duodenum  is  united  t^> 
the  lesser  curvature  ;  but  here  the  section  is  made  from  below  upward*, 
and  from  right  to  left.  Figa.  130,  131,  show  the  mode  of  uniting  the 
duodenum  midway  between  the  two  curvatui-es. 

Closure  of  the  Stomach,  and  Union  of  this  and  the  Duodenum.— 
That  part  of  the  stomach  which  h  sni^ertluous  is  closed  with  carbohsed- 


FiG.  131. 


Flo.  132. 


(Billroth:) 


Insertion  of  tlie  posterior  ring  1 
from  T;*-itbiii.    (Billroth,; 


Silk  sutures,  inserted  by  Lembert's  method,  the  sutures  being  left  I 
and  held  in  forceps,  so  as  to  ste^ady  atid  move  the  st<imach.  and  th 
facilitate  its  union  witlx  the  duodenum.     The  clamp  on  the  latter  beii 
removed,  it  U  united  to  the  g^reater  or  lesser  curvattire,  or  centpp 
follows,  beginning  with  sutures  passed  from  within  (Fig*  132),     Th 
of  fine  carbolised  silk,  are  passed  with  a  needle  in  a  holder,  first  at 
cut  edge  of  the  stomach   betweeu   the  mucous   and    muscular  coat; 
carried  on  between  the  muscular  and  seraus,  then  through  the 
layers  of  the  duodenum,  and  tlnally  lirought  out  between  these  lay 
and  the  mucous  membrane  at  the  cut  edge  of  the  duodenum.     Whi 
the  posterior   aspect   of  the   two  \dscera  is  thus  soundly  closed,  t 
anterior  one  is  unit-ed  by  ljembert*s  suture.     The  needles  employ* 
are  fine  curved  (^nes  for  the  sutures  inserted  from  within,  and  rotirn 
straight  ones  (No.  5)  for  tlie  rest.     If  there  is  any  doubt  as  to 
security  of  the  sutures,  an  omental  graft  may  be  used  (Figs.  1 00,  lOJ 
and  102).  Dr.  Adams  employed  one  of  these  in  his  case  (Brit,  M<kL  Jcm^ 
l8g6,  vol.  i.  p.  966),  where  he  employed  but  one  row  of  catgut  sintures. 
Care  must  he  taken,  in  inserting  the  sutures,  to  avoid  the  fonniUio 
of  any  folds  (Billroth).     The  same  surgeon  says  it   is  well   to  put 
few  additional  superficial  sutures  at  the  point  where  the  burdftrs 


the' 


•  Prof.  Billroth  prefer*  uniting  the  duodenum  to  the  gr^JiuT  oai-rAtart. 
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the  dtiodennm  join  those  of  the  stomach.  If  the  stomach  contains 
fluid  in  spit^  of  the  washing  out,  it  must  be  mopped  dry  with  oar* 
ballsed  sponges  kept  for  this  purpose  alone,  and  it  may  be  a  help  to 
introduoe  sponges  tied  on  to  silk  into  the  cut  ends  while  the  sutures 
arebeinf^  inserted,  withdrawing  them  before  the  stitches  are  tightened. 
The  sutures  being  carefully  looked  over  and  cut  short,  a  little  iodoform 
135  rubbed  in,  the  gauze  or  towels  removed,  and  the  stomach  replaced. 
If  anv  fluids  have  escaped  into  the  peritonoeal  sac,  this  must  be  care- 
fully cleansed  (p.  2 1 6),  The  abdominal  wound  is  then  closed  in  the 
nsuiil  way  and  the  dressings  applied. 

After-treatment.— This  will  lie  conducted  on  much  the  same  lines 

AS   after  gastrotomy  (p.   311).     Mr.  Butlin  (loc.  supra  cit.)  points  out 

t/tat  these  j>atient6,  much  let  down  and  exhausted,  will  not  last  long 

00   the  administration  of  ice  and  nutrient  enemata  only.     After   the 

finet  twenty-four  hours,  teaspoonfuls  of  milk,  Valentine's  meat-juice, 

r^x%'  ))eef-juice,  barley-water,  and  a  few  drops  of  brandy  or  champagne, 

should  be  given,  at  first  every  half-hour  or   hour,  and   gradually  in- 

fTt:?a5efl  up  to  two  pints  in  the  twenty*four  hours  at  the  end  of  a  week, 

iv.  Pylorectomy,  the  ends  being  directly  united  by  some  such 
tti^^ans  as  Mayo  Kobson*fl  bobbin,  &c.— By  this  means  the  time 
I  coiisuined  by  direct  suturing  is  cunsideral>ly  shortened.  Dr.  Rawdon, 
(»f"  Liver|x>oh  >^*as,  I  believe,  the  first  in  this  countiT  thus  to 
ixxiprove  the  technique  of  pylorectomy  (Brit,  Med.  Jouru.,  1890, 
rol.  I  p.  323). 

-After  tliTision  of  the  omenta  (ritU  fupra^  p,  322)  and  resection  of  the  diseated 
?*yl<>nii,  the  stomach -open  inyr  was  partially  closed  by  a  eoutiinions  silk  Lembert*i 
•ut^JBre^coranicnciiig  at  the  lesser  and  stopping  one  inch  from  the  greater  cnrvature, 
t  litis  lea  ring  an  opening  large  enough  to  admit  a  8eun*fl  plate  cut  circular  A 
•UBilar  plate  waa  iBtroduccd  into  the  duorlenumT  all  four  ailk  threads  being  passed 
tliTTouifh  the  walls  a  short  distance  from  the  cut  edge*.  The  case  recovered  and  lived 
'*»■  five  year*,  nearly  four  of  these  being  passed  in  perfect  health.  Three  years  and 
^ight  mouth*  after  the  operation  haeraatemesis  occurred,  followed  f\x  months  later 
'  <Jyipcpsria  and  a  i^mall  swelling  under  the  cicatrix,  which  steadily  increitsed.  At 
f  necropsy  nearly  the  whole  of  the  stomach  was  occupied  by  a  large  ulcer.  There 
^^^Tt  no  secondary  growths.  The  close  of  the  ease  is  given  (^Ltmcrt^  July  <3?  1895) 
^  i*T,  W.  H.  C.  Davey,  to  whom  we  arc  also  ind<.'bted  for  thi*  account  of  Dr,  Rawdoti*a 
*^I>cn^tion. 

ifayo  Robson's  bobbin  will  be  an  improvement  on  the  above  method, 
**U^ll  directions  for  its  use  in  eud-to-end  junctions  are  given  at  p.  241, 
*^t   though  by  the  above  mechanical   mean.s  the   lengthy  process  of 
l^^iring  will  be  rendered  slioi*ter  and  safer,  the  difficulty  of  adjusting 
Purely  the  larger  stomach  end  to  the  smaller  duodenum  stili  remaina, 
^^  for  these  reasons  methods  i,  and  ii.  are  certainly  preferable. 


GASTRECTOMY, 


Hemoval  of  the  wliole  or  part  of  the  stomach  for  cancer  has  now  been 

«<iC5cesgfaUy  accompbshed  a  numl>er  of  times  by  different  surgeons.    Tlie 

<^p«ration  is  indicated  when  it  is  found,  on  alxlominal  exploration,  that 

^w  fftomach  is  inJllt rated  with  cancer,  but  that  extensive  adhesions  and 

^couclary  deposits,  either  in  otht^r  urgaus  or  in  the  IjTnphatic  glands,  are 
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absent.  Mayo  Robson  (loc,  siij^ra  cit.)  gives  a  list  of  eight  cases  of 
complete  gastrectomy  with  four  deaths — a  mortality  of  50  per  cent. — 
and  also  a  list  containing  fourt^?en  cases  of  partial  gastrectomy,  in  which 
at  least  three-fourths  of  the  stomach  were  removed.  The  mortality  in 
these  fourteen  cases  only  amounted  to  28" 5  per  cent. 

As  regards  the  method  of  operating,  the  plan  most  usually  adopted  is 
to  remove  the  diseased  ai*ea,  as  described  above  under  pylorectomy 
(p-  3i6)>  »^id  then  to  j^erform  a  gastro-enterostomy  by  one  of  the 
methods  described  below  (p.  328),  after  completely  closing  both  the 
divided  ends  of  the  stomach.  In  some  cases,  however,  other  methods 
have  been  employed.  In  a  very  successful  case,  operated  upon  by 
Dr.  Harvie,  of  New  York  (Ann.  of  Sunj,,  March  1 900,  p.  344),  the 
duodenum  and  oesophagus  were  united  by  direct  suture. 

The  patient  was  a  woman,  aged  46,  who  had  had  gastric  symptoms  for  eighteen 
months  before  operation.  On  examination,  a  rounded  tumour  could  both  be  seen  and 
felt.  The  operation  was  rendered  difficult  by  adhesions  both  in  front  and  behind  the 
stomach,  practically  the  whole  of  which  was  infiltrated  and  thickened.  The  entire 
stomach  was  removed,  and  the  cut  surfaces  of  the  oesophagus  and  duodenum  united  by 
means  of  sutures.  '*  The  entire  time  consumed,  from  the  first  incision  until  the 
abdomen  was  closed,  was  one  hour  and  five  minutes.  There  ^-as  little  or  no  loss  of 
blood."  The  subsequent  progress  was  most  satisfactory,  nourishment  being  first  given 
by  the  mouth  on  the  eighth  day.  The  patient  left  the  hospital  six  weeks  after  the 
operation,  "after  taking  a  dinner  consisting  of  roast  beef,  mashed  potatoes,  ice-cream, 
cup  of  coffee,  and  one  glass  of  milk." 


GASTBO-JEJUNOSTOMY.* 

The  object  of  this  operation  is  to  make  an  opening  between  th^i^^ 
blocked  stomach  and  the  small  intestine  as  high  up  in  the  latter  s^  « 
possible,  so  that  the  food  may  still  find  its  way  into  the  intestine  an^  -^ 
there  meet  with  the  other  digestive  fluids. 

Indications. — It  may  be  made  use  of  (A)  in  malignant  disease  mci^f 
the  stomach  under  the  two  follo\ving  conditions  chiefly:  (i)  Togeth* 
v'ith  jyi/loredoiny  or  partial  fjastrectomy  (p.  325). — ^This  is  always  to  ^ 
preferred  to  an  end-to-end  union.  This  combination  of  operations  h-: 
given  good  results  (p.  321);  it  enables  us  to  attempt  the  removal  ^^^ 
the  disease,  and  at  the  same  time  greatly  shortens  the  operation. 

(ii.)  Alone, — This  is  clearly  a  very  inferior  operation  to  those  ^ox 
pylorectomy  or  pylorectomy  and  gastro-jejunostomy  combined.  If  ^a*" 
the  cases  of  gastro-jejunostomy  which  have  been  performed  had  be^^'^ 
published,  it  is  practically  certain  that  the  results  both  as  regards  tM^^ 
immediate  mortality  and  the  duration  of  life  would  be  most  disappoir^*-'^* 
ing.  This  is  no  doubt  due  to  the  fact  that  the  operation  has  been  E"^^^ 
too  often  peiformed  in  very  emaciated  patients,  quite  unfit  to  bear^  * 
prolonged  operation  and  to  supply  the  necessary  plastic  repair.  F**  ^^ 
the  future,  gastro-enterostomy  or,  as  it  should  be  here  more  correcC-*^ 


♦  To  be  accurate,  the  term  gastro-jejunostomy  should  be  used  for  union  of  jejun  '•^ 
to  stomach,  gastro-duodcnostomy  for  union  of  duodenum  and  stomach  after  a  pylot^  ^^g*> 
tomy  (p.  316).    The  term  gastro-enterostomy,  which  has  been  carelessly  used  for  eit   ^^ 
of  the  above  operations,  should  be  droppei    In  future,  writers  should  specify  wb-  '^-^ 
operation  they  refer  to. 


GASTRO-JEJUNOSTOMY.  327 

called,  gastro-jejunosfcomy,  should  be  reserved  for  the  following  cases  of 
pyloric  cancer:  (i)  Where  the  malignant  disease  extends  too  far  into 
the  stomach,  or  where  it  is  too  fixed — e.g.,  to  liver  or  pancreas — to 
make  either  a  pylorectomy,  or  a  partial  or  complete  gastrectomy,  justifi- 
able ;  or  where  secondary  deposits  and  enlarged  glands  can  be  felt. 
{2)  Where  the  cachexia  and  emaciation*  of  the  patients  are  not  so 
marked  that  it  is  very  doubtful  whether  they  will  survive  an  operation 
that  may  be  prolonged,  and  which  must  be  severe,  in  that  it  necessitates 
the  handling  of  very  \dtal  parts,  and  for  its  success  entails  a  certain 
adequate  amount  of  plastic  repair. 

If  the  operation  be  carefully  reserved  for  the  above  cases  it  will  be 
called  for  less  frequently  than  of  late  years,  but  will  be  found  in  these 
to  give  great  relief.  If  surgeons  continue  to  perform  it,  as  gastrostomy 
has  been  too  often  performed  for  malignant  disease  of  the  oesophagus, 
in  cases  where  the  operation  comes  too  late,  their  patients,  if  they 
survive,  will  do  so  for  a  very  short  time,  succumbing  to  the  effects  of  a 
marasmus  so  established  as  to  be  unalterable.  Dr.  Murphy,  of  Chicago, 
goes  further  (Lancet,  1895,  vol.  i.  p.  1040):  **  It  is  my  opinion  that 
patients  who  are  not  in  a  condition  to  stand  a  pylorectomy  f  should  not 
be  operated  upon.  The  relief  obtained,  even  when  gastro-enterostomy 
is  successful,  is  so  limited  that  it  does  not  justify  the  danger  and  dis- 
comfort produced  by  the  operation,  notwithstanding  that  the  operation 
can  be  performed  with  the  button  in  from  five  to  seven  minutes.  These 
patients  suffer  much  more  from  shock  in  operation  than  those  with 
non-malignant  disease,  and  the  regenerative  power  of  the  tissues  with 
malignant  disease  is  much  impaired." 

(B)  In  certain  cases  of  non- malignant  pyloric  stenosis  in  which 
pyloroplasty  is  not  available  (vide  mpra),  e.g.,  where  there  is  great 
hypertrophy  of  the  pylorus,  extensive  adhesions,  or  active  ulceration. 

(C)  In  chronic  ulcer  of  the  stomach  when  situated  near  the  pylorus, 
or  causing  severe  haemorrhage,  which  cannot  be  treated  by  the  other 
means  described  above  (^vide  p.  308).  When  the  patient,  owing  to 
severe  haemorrhage,  is  unfit  to  undergo  a  prolonged  search  for  the  ulcer, 
or  when  the  ulcer  is  adherent  and  on  the  posterior  wall  of  the  stomach, 
gastro-jejunostomy  should  be  performed.  In  the  majority  of  the  cases 
in  which  this  has  been  done  complete  relief  has  followed. 

Operation. — The  preliminaries  are  the  same  as  those  already  given 
for  pylorectomy  (p.  316).$  The  abdomen  having  been  opened,  the  next 
point  is  to  make  sure  of  finding  the  jejunum  as  high  up  as  possible. 
The  omentum  and  colon  having  been  pushed  upwards  and  to  the  right, 
the  duodeno-jejunal  junction  must,  if  possible,  be  seen  as  well  as  felt 
where  it  lies  below  tlie  pancreas  close  to  the  vertebral  column ; 
these  last  two  being  good  landmarks  to  feel  for.     This  is  one  of  the 


•  Instances  which  do  and  which  do  not  justify  gastro-jejunostomy  would  be  cases 
-where,  on  the  one  hand,  the  loss  has  been  only  two  pounds  in  several  mouths,  and,  on 
the  other,  that  of  a  stone  in  a  week  or  two. 

t  By  this  is  meant  a  pylorectomy  shortened  by  the  combined  operation  with  a 
gastro-duodenostomy  (p.  321). 

J  Some  Continental  surgeons,  in  order  to  avoid  the  risk  of  after-vomiting,  have 
made  use  of  cocaine  only.  In  an  operation  like  this,  of  uncertain  length,  and  requiring 
abfiolute  stillness,  general  anesthesia  is  certainly  to  be  preferred. 
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essential  points  in  the  operation.     If  the  piece  of  small  intestine  whi" 

emerges  below  the  colon  be  cliosen^  it  may  prove  to  be  low  down  in 
ileum.     If  the  wTung  end  of  the  small  intestine  be  thus  attached  to  tl 
stomach,  the  food  taken  will  not  be  subjected  to  the  natural  procesi 
of  digestion  find  absorption  and  the  prolont^'ation  of  life  will  be  bri 
The  importance  of  the   above   is    p»rovetl    by  the   fact   that  the  a1 
accident  has  wcurred  to  operators  of  such  experience  as  Mr.  H.  W.  P; 
{MedAJhir.  Trans.,  vol,  Ixxii.  p»  379).     Here  the  intestine  attacheil 
the  stomach  was  the  ileum,  nine  inches  from  its  lower  end.    This  pati 
lived  for  ten  weeks,  and  though  greatly  relieved   from  vomiting 
nausea,  began  to  lose  ground  at  the  end  of  six  weeks.     Mr.  Page  quoj 
some  other  cases,  a  striking  one  being  that  of  Lauenstein  (Ce'tif./.  Chi 
1888,  p,  472).     Here  tlie  intestine  opened  was  only  Hfteen  inches  fr 
the  ileo-ca^cal  valve.    The  ]iatient  began  to  have  diarrhcea  on  the  fourth 
day,  passed  unchanged  food  in  her  stools,  and  died  on  the  eleventh  tl 

The  jejunum  having  l^een  made  certain  of,  high  up  in  its  001 
it  may  l)e  united  to  the  stuniaeh  by  one  of  the  following  met  hi 
(i)  Suturing  alone;    (2)  Murphy's  button;    (3)  a  decalcified 
bobbin;   (4)  Laplace's  forceps.     Of  the  above  the  first  three  have  b 
largely  tried.    Of  the  difl'eivnt  methods  of  suture  alone,  1  think  HaUt 
should  be  prefeiTed,  as  giving  a  very  large  opening  with  ample  ni 
for  contraction  and  a  very  efficient  suture.     Senn's  plates  simplif)^ 
operation  greatly ;  but  it  is  certain  from  the  cases  recorded  that  the 
opening  is  liable  to  contract  most  seriously  later  on.     ^lurphy's  but 
has  scored  very  brilHant  successes  ;  it  is  the  simplest  and  quickest  of 
the  methods,  and  may  be  resorted  to  when  the  patient's  conditi(»n  d 
not  justify  any  more  prolonged  method,  such  as  suturing.     As  I  ha^ 
however,  stated  in  the  account  of  enterectomy,  the  very  simplicity 
this  most  ingenious  instrument  has  led  to  its  being  largely  resorted 
and  I  am  of  opinion  that  there  are  a  considerable  number  of  ceases  i 
which  it  has  not  been  successful,  and  which  have  never  been  I'ept^rt 
The  decalcified  bone  bobbin  has  not  yet  been  sutiiciently  used  in  gastn 
jejunostoniy  for  a  definite  opinion  to  be  given;  but,  judging  from  i 
success  in  operations  on  the  intestine,  and  its  numerous  proved  adva 
tages,  I  expect  to  see  it  come  largely  into  use  here  also  (vide  also  p.  ]t}^h 

(l)  Q-astro-jejnnostomy  by  Suture  alone,  (A)  Halsted's  Method- 
— This  has  been  figured  and  described  at  p.  270.  ilr.  Bidwell  bruudJf 
a  case  of  gastro-jejunostomy,  performed  in  this  way,  before  the  Cliniral 
Society  (Trans.,  1894,  p.  1 1).  The  following  is  taken  from  hi^  ac«^jmit 
of  the  operation  : — - 

**A  porriuD  uf  the  jejufium  was  held  in  contact  with  the  anterior  waU  of  the  stu 
near  the  cardiac  end,  both  beirij,''  brought  outaidc  the  wound  and  pucked  around  wid 
Bponges.  Six  quilt  KUtures  (Fig,  106)  were  then  passed  between  the  jcjununit  hJilf  i 
ifich  from  its  mesenteric  attachment  and  the  anterior  wall  of  the  stomach,  Na  I 
Htraw  neeilles  had  been  previouslj'^  threaded  with  No,  9  silk,  and  a  separate  needle  ww 
used  with  each  fluture;  the  ends  of  each,  when  passcil,  were  clamped  ^ith  pre«<iLre- 
forceps*  Great  care  was  taken  to  pick  up  and  include  in  each  suture  siome  fibres  of  tlie 
submucous  coat,  as  gtrongly  recommended  by  Dr.  Haktctl,  Three  Future*  were  then 
passed  at  the  end  of  this  raw  of  sutures,  and  all  twelve  were  then  tied  and  the  tudi 
cut  short.   Six  similar  sutures  were  tbea  inserted  about  five-eightliB  of  an  inch  in  fjoo* 

•  A  sufficient  length  of  the  Jejunum  mnst  be  allowed  for,  »o  tliat  it  can  be  bit)xi|i»i 
easily  round  the  colon  (Fig.  141,  p.  336). 
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of  the  former  row«  Atid  each  was^  r-UrDpeil  with  forceps.  An  opening  al^jtit  an  inch 
bn^*  wa»  then  made  into  the  jejiimini  and  stomach  between  the  two  rows  of  tiutareti, 
Sem«  frrtthy  raiicus  and  bloo<i  ei4cap<"d  from  the  stomach,  and  the  growth,  which 
»pp*^rofl  to  completely  occlude  the  pyloric  orilice,  was  easily  explored  hy  the  finger. 
Apotalof  snturc  was  used  to  unite  the  mucous  meuibranca  of  stomach  and  Jejuna m 
•bore  and  below,  and  the  anterior  row  of  quilt  Hutures  were  quickly  tied.  Some  boracic 
•ciii  iiiolntioii  was  allowed  to  flow  over  the  part  while  the  sutures  were  being  tied*  The 
tiuMtomosio  was  now  complete."  The  patient  had  great  relief  during  the  five  weeki 
Khich  he  survived. 

Mr.  Bidwell  believes  tliat  tliis  raetliod  of  Dr.  Halsterrs  will  eliect  a 
Biore  satisfactury  union  than  Seiin's  |ilates  witlioiit  taking  much  longer 
m  application.  Though  he  had  not  used  the  !uethod  before,  he  was 
ablets  effect  the  anastomosis  io  twenty-iive  minutes.  He  draws  atten- 
tion to  the  need  of  turning  the  loop  of  jejunum  half  itiuiid  after  it  has 
l>een  picked  up,  so  that,  when  it  iss  fixed  to  the  stomach,  the  axes  of 

periijtaitic  action  conespoatl  in  the  two  viscera. 
(B)  Barker's  Method. — While  I  have  stated  above  wliy  I  consider 

Halsted's  method  the  best,  I  shall  describe  an  alternative  method  which 

has  been  used  successfull}".     It  is  that  given  by  Mr.  Barker  (Ilrii,  Med, 

/otrm.,  Feb.  13,  1886J  :— 

After  pushing  the  omen  rum,  which  was  not  voluminous,  to  the  left,  the  firet  part  of 

*be  jejiuinm  t  was  caught  in  the  fingers,  and  a  loop  drawn  out  of  the  inciaiom     The 

midfile  of  the  anterior  surface  of  the  stotnach  J  was  also  drawn  out^  and  supported  all 

XQacd  by  warm  carbolised  spongew,    I  now  paf»sed  a  piece  of  india-rublx^r  tubing  through 

I  tlie  meseDteryat  each  end  of  the  loop,  and,  having  emptied  the  portion  of  gut  by  gentle 

I  prewire,  drew  the  ends  of  the  tubing  tight  enough  to  prevent  access  of  the  conteota  of 

tlws  bowel  into  the  loop  to  be  operated  on,  and  fixed  each  piece  of  tubing  with  catch- 

'  iorcepft.f    The  empty  loop  of  gut  was  now  laid  upon  the  portion  of  stomach  to  be 

opcacil,  and  a  lougitudinol  fold  of  the  latter,  about  an  inch  and  a  half  from  the  great 

corviturc,  was  pinched  up  between  the  finger  and  thumb  of  the  left  IuvikI,  together 

^Ui  the  collapsed  gut,     I  now  made  an  incision  about  an  inch  and  a  half  long  in  the 

fold  of  the  stomach,  and  another  correfcpondiog  in  the  approximated  fold  of  gut.    These 

iftcisions  only  penetrated  throngli  the  .serous  and  muscular  tunicsi,  and  left  the  mucous 

iQ^both  viscera  intact  for  the  present.!!     Still  holding  the  parts,  as  tx^fore,  between 

_  R'lfid  thitmb,  I  now  united   the  corresponding  posterior  edges  of  the  woundi 

**T  a  continuous   suture,  the   needle   entering  and  emerging  in  each  case  Ijetwecn 

^he  miieoas  and  mu&cular  coats,  and  the   threads  crossing  the  cat  edges  of    the 

**niciilar  and  serous  coatK     In  this  way  the   serous  surfaces  were  closely  united 

^^^^fn  end   to   end    before  either  viscus  was  opened.     This   row  of  stitches  (which 

*^re  about  one-eighth  of   an  inch  apart)  was  carried  about  a  quarter  of  an  inch 

^^yotid  each  end  of  the  incision  in  the  coals  of  the  bowel.     The  moment  had  now 

^*>ie  to  open  both  the  stomach  and  intestine  completely,  and  this  was  done  with 

*ttoke  of  scissors  through  the  mucous  coat  in  each  case,  special  sponges  being  ready 

k*^  feoeive  any  fluid  which  might  escape,    A  few  drachms  of  ^vccus  eniericua  flowed  from 


The  opening  should  be  much  more  free,  as  a  rule,  for  fear  of  contraction. 
*  The  part  actually  brought  up  to  the  stomach  must  be  about  twelve  or  fifteen 
^atisfrom  its  commencement,  $0  as  to  conic  up  without  any  tension, 
?  The  part  of  the  stomach  cbo*cn  must  alwayss  be  as  far  as  possible  from  the  disease. 
ihe  stomach  walls  are  thin  and  atrophietl  the  opening  must  be  as  low 
bits  a«  the  contents  will  have  to  find  their  way  out  by  gravity  alone, 
1   If  this  method  be  made  use  of,  care  ranst  be  taken  not  to  puncture  any  vein  in  the 
^^t^ntery,  or  most  troublesome  bleeding  will  follow.     Other  modes  of  clamping  the 
''^^'♦sifliae  will  be  found  at  p.  259. 
tt   Most    troublesome  bleeding  followotl  on  these  incisions,  both  in  the  intestine  iind 
stomach,  in  Mr.  Page's  case. 
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the  bowcl^ — ^little  or  nothing  from  the  stomAch  o|>eiung>  After  careful  eleanaitig,  ibt 
ftnterior  borders  of  both  openings  were  now  united  by  a  row  of  intermpted  finc-fUk 
sutures,  introduced  according  to  Czernj'a  method,  Allien  this  was  completed,  ilie  two 
openings  were  ftecorely  closed,  but^  as  an  extra  precaution,  the  intestine  was  turned 
over,  and  the  posterior  sature  was  reinforced  by  a  second  row  of  intermpted  Butorei, 
pLiced  about  a  quarter  of  an  inch  awaj  from  the  firsts  The  anterior  was  then 
Bimihirly  reinforced  by  a  row  of  continuoug  sntnres  taking  up,  tks  before,  onlyibe 
Berous  and  muscular  tunlcB.  Lest  there  should  be  any  *'  kinking  '*  of  the  lateen  ai  la 
one  of  Billroih'!*  cases,  I  Btitched  its  efferent  portion  to  the  stomach  wall,  about  xhjm' 
quarters  of  an  inch  from  the  right  extremitjr  of  the  opening  between  the  stomach  md 
jejunum.*^ 

Mr.  Page  made  nae  of  similar  steps  in  his  operation  to  which  I  have 
alluded.      TJi©  following  excellent  drawings  (Figs.  133  and    134)  an 
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Gastro-jejun{>Btomy  by  suture.  The  pos- 
terior edgeH  of  the  divided  Ktomach  and 
intestine  have  been  united  V)y  silk  sutures, 
extending  half  an  inch  beyond  the  openings^ 
at  each  end.     (H.  W,  Page.) 


Si. 


Gastro'jejunostomy  by  aatupe. 
Final  union,  the  ant^^rior  lipi  of 
the  openings  in  the  viscera  hiv> 
ing  been  united.  (H,  W.  Pag«» 
M«d,Chir,  IVtfPi*.,  vol-  IxuO 


taken  from  those  accompanying  his  paper.  Some  sixty  silk  sutures 
were  used  altogether,  a  row  of  Lembert's  stitches  having  been  placetj 
aromid  and  about  half  an  inch  from  the  flosed  openin;^, 

(2)  Gastro-jejunostomy  by  MuTphy's  Button. — This  is  the  simplest 
of  all  the  methods  of  gastro-jejiinostomvt  As  has  been  the  case  with 
this  most  ingenious  instrument  after  resection  of  the  intestine,  it  has 
scored  many  brilliant  successes,  but  in  both  cases  there  is  reason  to 
believe  that  the  extreme  simplicity  of  the  method  has  led  to  its  use  in 
many  cases  which  have  not  been  published  because  nnsuecessfuL  Dr. 
Murphy  in  1895  (^^<^ncet^  vol  i.  p.  104)  spoke  of  there  having  been 
twenty-seven  cases  with  nine  deaths*  Results  during  recent  years  have, 
however,  been  far  superior  to  this ;  for  instance,  Czemy  has  made  userf 
this  method  more  than  a  hundred  times,  without  a  death  attributable  to 
the  button,  vide  also  the  results  given  on  jj,  339.  In  four  of  the  fill*! 
cases  in  Dr.  Murphy's  list,  death  occurred  from  exhaustion  before  tht? 
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foiirth  day,  and  it  is  stated  that  in  each  the  approximation  was  perfect. 
This  date  is  too  early  to  speak  with  eoiifidejice  of  the  approximation 
brought  about  by  the  bntton.  After  remaining  j)erfect  for  a  longer 
time  it  may  suddenly  faiL  as  in  the  following  ease  of  my  own: — 

A  [jfttietit  of  Dr.  P3re-Smith*s,  at  Guy's  Hospital,  aged  45,  was  trfttiHfeiT«d  to  my  care 

m  April  i&^St  with  carcinoma  of  thu  pylorus-     When   the  stomach  was  exposed  the 

jpoflrtb  wn*  too  exttfUfdvc  to  admit  of  pylorectomy.     It  extended  for  an  inch  and  a 

IttK  iatt>  the  pyloric  end  of  the  stamach.  and  sent  numerous  vascular  processeH  along 

:k  Ij-mphatics  into  hi:>th  omenta.      I  united  a  loop  high  up  in  the  jejunum  to  the 

interior  wall   of   the  stomach,  a    little   to   the   cardiac   »ide   of   the    centre   of   the 

mmoT  wall  so  as  to  be  free  of  the  grovs-th.     The  only  difficulty  in  the  operation  was 

Quikfng  certain  of  the  jejunum.     Every  atep  of  the  union  of  the  viscera  was  rendered 

Dt(»t  easy  hy  the  button.    For  sevi^n  tlaya  the  cour^se  was  uneventful  save  for  obstiDatei 

fixed.  jKrnamng  pain  which  I  attributed  to  the  button  having  to  make  its  way  tlirou^h 

•  thick-walled  viscus  well  supplied  with  nerves.     On  the  seventh  day  the  bowels  acted 

Aft<*r  au  enema.    On  the  eighth  thi!*  action  wna  repeated,  and  a  sraaO  sloa^jh  wa«  found 

ia  the  stooL     Shortly  after,  siymptonisf  pointing  to  perforation  occurred^  with  rapid 

|lAllap!(e  and  death.     It  i^  greatly  to  be  rej^eited  that,  as  the  man  was  one  of  the 

fpfcyin^houpiial  patieni?*,  no  necropsy  was  made. 

I  have  already  fp.  2^S)  spoken  fully  of  what  I  consider  to  he  the 

igera  of  the  Murphy  button.    It  is  fair  to  this  methwl  to  say  that  the 

"carcinoma  was  here  extensive,  vascular,  and  growing  rapidly  in  a  com- 

lucratively  voting  patient.     It  is  possible,  therefore,  that  in  spite  of  my 

^  precaution  I  may  have  placed  it  in  tissues  already  atfected  by  growth 

B  ifc.iid  thus  certain  to  soften  prematurely.      I  did  not  make  use  of  the 

^-  Hacker  iiosition.  as  preferred  by  Dr.  Murphy,  because  the  anterior  or 

^i»Vdliler  method  has  given  very  good  ri-sults,  and  because,  owing  to  the 

e;xtension  of  the  growth  into  the  omenta,  I  was  onwillitig  to  disturb  the 

parts  more  than  was  absolutely  needful.     The  button  should  be  passed 

^y  the  fourteenth  or  twenty-tirst  day.      M.  Quenu  gives  the  following 

^'^ult  of  a  gastro-enterostouiy  performed  l>y  means  of  a  button*     A  year 

*^ter  the  operation  tht-  patient  (who  had  greatly  improved)  began  to  fail, 

^^d  died  sixteen  months  after  the  operatiou,  jaundiced  and  emaciated, 

t^tit  without  vomiting.     The  button  was  found  in  the  stomach,  having 

^^sed   no  symptoms.      Ttie  conunuuication  between  the  viscera  was 

ireely  open.     Recurrence  of  the  carcinoma  had  involved  the  pancreatic 

l^*^d  bile  ducts. 

r.  Murphy  (/or.  nuitni  e'd.)  gives  the  following  conclusion  :  (i)  That 

«— ^     tro-jejunostomy  should  never  be  ])erformed  on  an  extremely  cAchec- 

f*Jo  patient.    (2)  The  von  Hacker  position  (p.  336)  is  pi'cferable,  though 

vT^^  of  WiMfler  may  be  used.     The  former  favours  the  passage  of  the 

^^tton  into  the  intestine.     Out  of  the  cases  in  which  the  approximation 

l*Uia  Vicen  made  to  the  anterior  wall  of  the   stomach,  the    button  has 

*i*opped  back  into  this  viscus  in  four;  in  none  of  them  did  it  give  any 

'^pleasant  results,  and  Ih\  Murpliy  believes  that  it  would  have  passed 

soon  as  the  stomach  had  contracted  in  size  and  the  patient  was  up 

I  ^*^d  about.     (3)  Owing  to  the  poor  reparative  power  of  the  tissues  in 

^hese  patients,  it  is  well  to  scarity  with  a  needle  the  adjacent  peritonceal 

svLrfaces    of   stomach    and    intestine:    this    hastens    the    formation   of 

*^a.hesions.      (4)  A    few    interrupted   stipporting   sutures   between   the 

stomach  and  intestine,  half  an  incli  from  the  button,  may  be  necessary 

^here  there   is   any   tension   on    the    jmrts.      (5)  The  patient  should 
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receive  liquid   nourishment  as  soon  as  the  effects  of  the  ansesthetie 
pass  away. 

The  earlier  steps  of  the  operation  are  as  already  described.  In  pladn? 
the  button  in  the  stomach  and  jejunum  it  is  advisable,  as  recommended 
by  Carle  and  Fontino  (Arch,  /.  klin.  Ghir.y  Bd.  Ivi.  Heft  i),  to  dispense 
with  the  purse-string  suture,  substituting  one  or  two  simple  sutures  at- 
each  side  of  the  button  aft^r  the  latter  has  been  forced  into  the  stomach 
or  intestine  through  as  small  an  incision  as  possible.  This  prevents  the 
puckering  produced  by  the  purse-string  suture,  and  ensures  uniform 
contact  between  broad  serous  surfaces.  Kammerer  {Ann,  of  Surg,, 
July  1900,  p.  30)  adopted  this  plan  in  eleven  successfdl  cases  ojf 
posterior  gastro-jejunostomy,  and  speaks  strongly  in  favour  of  the 
method. 

(3)  Gastro-jejunostomy  by  means  of  Decalcifled  Bone  BobbinB.— 
This  method  has  been  recommended  by  Mr.  Mayo  Robson  {Med.-Chir. 
Trans.,  vol.  Ixxv.  p.  419,  and  Brit.  Med.  Jmim.,  vol.  i.  1900,  p.  628).  I  have 
already,  at  p.  241,  spoken  of  the  advantages  which  Mr.  Mayo  Robson's 
metho<l  possesses,  especially  its  simplicity,  the  fact  that  it  leaves  only  a 
temporary  foreign  body  in  the  alimentary  canal,  and  the  adaptability  of 
this  method  to  so  many  operations.  From  the  success  which  the  bobbin 
has  met  with  elsewhei'e,  it  is  probable  that  two  other  conditions  needful 
for  a  good  result — viz.,  security  against  leakage,  which  is  given  by  the 
double  continuous  sutuiv,  and  the  avoidance  of  after-closure  by  securing 
a  continuity  of  mucous  surfaces  around  the  new  channel — will  be  gained 
here  also,  and  I  am  of  opinion  that  in  future  the  bobbin  deserves  an 
extended  trial  in  gastro-jejunostomy. 

Operation. — The  chosen  portions  of  the  stomach  and  intestine  are 
drawn  well  up  into  the  wound,  emptied,  and  held  in  position  by  forceps 
which  act  as  guides  to  the  spots  to  be  opened.  The  peritonseal  sac 
having  been  thoroughly  shut  off  with  sterile  gauze,  two  continuous 
sutures,  one  seix>-serous  and  securing  peritonaeal  apposition  for  fully 
one-third  of  an  inch  from  the  opening  all  round ;  the  other,  marginal 
and  muctvnnicous.  when  drawn  tight,  firmly  applies  the  edges  of  the 
openings  in  the  stomach  and  jejunum  to  the  tube,  thus  preventing  any 
extravasation.  The  sero-serous,  on  a  cur\'ed  needle,  is  first  inserted, 
half  or  one-tliinl  of  an  inch  from  the  spot  where  the  viscera  are  to  be 
opened,  first  to  jejunum  and  stomach  alternately,  the  suture  taking  up 
}vriton;vum  and  outer  muscular  coat  only.  This  suture  is  left  long  at 
the  end  where  it  begins,  and  when  the  extreme  opposite  end  is  reached 
it  is  not  unthn'aded.  in  order  to  complete  the  suturing  after  the  bobbin 
has  boon  inserted,  and  the  marginal  or  muco-mucous  suture  completed. 
The  visoora  are  thou  opened,  the  openings  being  just  sufficient  to  admit 
tho  bobbin,  but  before  its  insertion  the  marginal  suture,  which  maybe 
either  of  I'lnvniioijiod  gut  or  of  silk  stained  with  aniline,  is  applied 
from  right  to  loft,  uniting  tht»  posterior  margins  of  the  two  visceral 
oiuMiings,  tho  sutuiv  including  mucous  membrane,  and  being  left 
long  on  tlio  right  and  kept  threaded  on  the  left.  The  bobbin  is  next 
insert od.  and  tho  marginal  suture  then  proceeded  with  round  the  front 
until  tho  tail  of  tho  suture  is  ivaohed  :  the  two  ends  are  then  tightened, 
tioil  and  out  short,  thus  uniting  the  mucous  surfaces  round  tfee  tube. 
Tho  sorons  suture*  is  thou  pnxveded  with  half  or  a  third  of  an  inch  from 
tho  marginal  one  until  the  circuit  is  completed,  when  the  two  ends  are 
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ttSSed.  tied  and  cut  slioit.     When  the  anastomosis  is  complete^  the 
sutures  cannot  be  seen   (iL  llobsoii). 

(4)  Gastro-jejunoBtomy  by  means  of  Laplac6*a  Forceps. — This  in- 
^trumi^nt,  already  described  (p.  249),  is  used  in  the  fullowing  manner 
for  the  performance  of  gastro-jej  11  n ostomy.  Although  the  forceps  are 
uudoiibt^ly  a  great  assistance  in  holding  the  parts  and  placing  the 
sutures,  it  cannot  be  said  at  the  present  time  whether,  as  regards  effi- 
ciency, this  method  can  be  compared   with  the  three  well-tried  ones 

Fig.   135. 


Gftatro*jej unoatomy  iiith  Laplace's  forceps.    One  blide  of  the  forcepa  hitB  been 
iiifterted  iiito  the  stomachs    |Laplace.) 

Flo,  136. 


Gftilro-jejtmoKtotny  witli  La  place's  forceps.    Both  blacle«  &re  inst;rted  m  the 
parts  t*j  be  approximated.     jLaplure.) 


[?*"hich  have  already  been  described.     The  only  objection  which  suggests 
P^^^lf  is  that  as  the  edges  of  the  mucous  membrane  are  not  directly 

^**ited.  sid>sequent  contraction  of  the  ojx-ning  seems  somewhat  probable  ; 

^'h ether  this  will  occur,  experience  alone  enn  show.     The  instrument  is 


«o 


ingenious,  however,  that  at  all  events  it  merits  a  fair  trial. 


Operation.' — The  parts  to  be  united  having  been  isolated  and  brought 

**ito  Hjjposition,  *'  an  incision  is  made  in  each  pait  to  be  anastrnnosed, 

>ijt  the  length  of  the  diameter  of  the  rings  to  be  used/*     The  two 

ies  of  the  forceps  are  now  introduced  through  the  openings,  one 


GftKtro-jpjitiDo atomy  with  Laplnce's  forcepB*     Stitiires  h&ve  been  applied  rir* 
calarly;   tlie  clamp  is  remoTed,  ]oo8euiQg  tlie  forceps.     (Laplace.) 


the  illyBtration,  l>iit  any  suture  may  be  employed,  '*  The  hiincUes  a 
made  to  raise  the  }iarts  up.  and  affoi'd  support  as  well  as  a  broad  snrfai 
to  work  DiK  Having  united  the  stomach  and  intestine,  as  far 
desired,  the  forceps  are  easily  looBenec!  by  i^moving  the  clasp  (Fig. 
The  forceps  coustitutiug  one  half  of  the  ring  i>>  now  loosened,  and  dr 
out  With  a  seniieiicular  motion  (Fig,  139),  then  the  other  is  remove 


336 


OPERATIONS  ON  THE  ABDOMEN. 


passage  of  food  into  the  intestines  and  to  prevent  the  regurgitation  of 
intestinal  contents — e.//.,  bile,  pancreatic  juice,  and  fsecal  fluids — into  the 
stomach,  certain  modifications  of  the  anterior  and  simpler  gastro-jejnn- 
ostomy  have  been  introduced. 

Von  Hacker's  and  Courvoisier's  method  of  aaatro-jcgimostomy 
(Figs.  141,  143  and  144). — Here  the  small  intestine  is  joined  by  suture 


Fig.  141. 


Fig.  142. 


Fio.  143. 


Gastro-jejonostomy  shoTiii  diagrammatically. 

Fig.  14X.— M,  Stomach.  C,  Colon.  D,  Small  intestiue.  i,  Mesentery. 
2,  Mesocolon.  3  and  4,  Great  omentum.  The  parts  are  here  shown  in  their 
natural  relations.  The  arrow  a  shows  the  anterior  operation  after  the  method 
of  Wolfler ;  that  marked  b^  the  method  of  von  Hacker. 

Fig.  142.— Gastro-jejunostomy  according  to  Wolfler. 

Fig  143.— The  method  of  von  Hacker.  The  numbers  and  letters  haTe 
the  same  meaning  as  before.    (\'on  Esmarch  and  Kowalzig.) 

to  the  posterior  wall  of  the  stomach.  The  stomach  and  omentum  having 
been  pushed  upwards,  a  piece  of  intestine  high  up  in  the  jejunum  is 
made  use  of  as  before,  emptied,  and  kept  so  either  by  clamps  or  by  a 
ligature  of  drainage-tube  tied  round  it,  and  lightly  clamped  ^vith  a  pair 
of  Spencer  Wells's  forceps.     With  a  blunt  instrument,  an  opening  is 

torn  through  the  transverse  meso- 
colon at  a  spot  where  there  are  no 
vessels,  the  edges  of  this  opening 
are  then  united  by  a  few  points  of 
suture  to  the  hinder  wall  of  the 
stomach,  and  then  the  loop  of 
jejunum  fixed  by  sutures  in  this 
gap  to  the  hinder  wall  of  the 
stomach  also.  The  transverse 
colon  with  the  great  omentum 
occupy  afterwards  their  normal 
position  in  front  of  the  small  in- 
testine. 

For  this  method  the  following: 

advantages   are  claimed:  (i)  I^ 

facilitates  drainage  of  the  dilated 

stomach,  thus  tending  to  diminish 

tlatulence  and   dys])epsia ;   (2)  ft 

diminishes    the    risk    of  regnrgi- 

r*n»i:>  the  intestine  into  the  stomach:  (3)  This  method. 

in:«<Tiue  to  the  stomach  through  an  opening  in  the 

vo'.oTK*  and  so  Ivlow  the  transverse  colon,  avoids  the 

.:   :-:v  >v.:.ill  i:::o>:i::o  a:.i  :he  lac:  that  it  has  been  strangleJi" 
.o:;:,;:u  a:;.;  :::  : -.o  f.niniea  of  Wiuslow  must  here  be  remembcwl 


tatio!!  of  tluids 
In  'vnninc  th«' 
trausviM^so  r.u^s- 


of   vou 
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Ik    of  strangulation   of  the    large   intestine,   or   at   all   events   the 
pirrcnc*^  of  tympunites  whicfi  may  arise  from  its  compression, 
P^olfler'a  and  Kocher'a    Modifications    of  Gaetro-jejunoetomy. — 
^^V^olfler  tirew  attention  to  the  fact  tlKit  the  long  axi.s  of  the  jejonmn 
Tiit^gt  he  applied  to  tliat  of  the  stomach  in  sueh  a  way  as  to  secui-e  the 
^^^irection  of  the  onwanl  (low  of  the  contents  of  the  two  viscera  con»e- 
^^^l>oiiding — i,e,^  that  the  proximal  portion  of  the  jejunum  be  to  the  left 
».iirl  the  didtal  to  the  right*    Not  satis^fied  with  thi.s,  he  went  farther,  and 
ill  order  to  prevent  any  entrance  of  the  contents  of  the  intestine  into 
the  stomach,  he  tried  to  form  a  valve- tlap  c*ver  the  uttereut  end  of  the 
Icuuckle  of  intestine  (Fi^,  145).     Thus,  while  he  stitched  the  afferent 
lialf  of  the  opening  in  the  intestine  to  the  coats  of  the  ^stomach,  where 
still  intikct,  he  united  the  efferent  half  only  to  the  e(lges  of  the  opening 
ill   the  Btomach.     The  same  authority  ntaintained  that  the  same  object 
could  be  obtainefl  in  the  following  way  {Fig;   146).     The  knuckle  of 
jejunum  is  cut  quite  through,  the  lower  end  i:^  united  to  the  opening  in 


Fio,  145. 


Flu.  146. 


^^^«tro-jej  an  ostomy  by  Wolflef's  method. 
(Von  EamArch  and  Kowftlzig.) 


GA8tro«jejtitiD8toiny  by  auotber  method 
of  Wolfler'a.    (Voo  Esmarch  luitl  Kowmbig.) 


•ttoinadi,  while  the  upper  end  is  sutured  into  the  intestine  lower 

■^^'^^  (Fig.    146).     This,  if  successful,   will  ensure  the  Itile,  pancreatic 

jUicie  and  other  contents  of  the  intestine  being  fletivered  into  the  intes- 

^Tt^  and  not  the  stomach.     But  it  will  be  seen  that  this  is  secure*!  at 

l^]^«it  risks,  by  a  complicated  operation  in vohing  multiple  and  prolonged 

^^tiiring,  and  the  need  of  most  careful  adjustment  of  the  mcsenteiy  at 

-  ^*"0   points. 

tocher  having  noticed  fatiil  cases  ocscurring  after  successful  suturing 

^<i  without  peritonitis,  a  fact  only  to  be  attributed  to  the  absorption  of 

^t^etinal  contents  which  have  reached  and  undergone  decomposition  in 

S^^  stomach,  unites  the  intestine  not  with  the  two  long  axes  correspond- 

^Rr,  but  w^th   that  of  the  intestine   at  a  right  angle  to  that  of  the 

^^^mach,  and  in  such  a  way  that  the  proximal  fact  of  the  loop  ascends, 

'^^^d  the  distal  descends.     To  still  further  ensure  that  the  contents  of  the 

^^Omach  and  those  of  the  proximal  pait  of  the  intestine  should  pass  out 

^to  the  dist^'il  port;ioo  without  any  regurgitation,  Kocher  makes  a  valve 

^y  raifiing  a  flap  from  the  convexity  of  the  knuckle  of  tlie  jejunum  at  a 

Uttle  distance  from  the  stomach,  a  cun-ed  incision  being  made  instead 

^  the  usual  longitudinal  one  (Figs.  147,  148),     The  contiguous  serous 
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surfaces  of  stomach  and  jejunum  having  been  first  tiiiited.  the  orn^r 
surface  of  the  base  of  the  flap*  is  next  united  to  the  lower  edge  of  the 
opening  in  the  stomach,  tlie  edge  of  tlie  flap  itself  being  left  free.  Thf» 
upper  edge  of  the  opening  in  the  et^cjniach  is  next  secured  to  the  lower 
and  concave  edge  of  the  opening  in  the  jejunum  (Fig.  148). 

After-treatment* — It  is  certain  that  surgeons  have  been  over-anxions 
\nth  regard  to  commencing  to  feed  their  patient:*  after  this  operation. 
After  careful  suturing,  or  indeed  after  any  of  the  methods  of  gastro- 
jejunostomy, feeding  by  the  mouth  should  be  carefully  begun  within  & 
few  hours  uf  the  operation.  Such  licjuids  as  peptones,  Valentine*s  meat 
juice,  raw  meat  juice,  champagne,  veal  tea,  bi-andy  and  wat4?r,  may  \» 
given  in  teaspoonfuls  every  half-hour  at  first  and  soon  increased  «p  to 
half-ounces  eveiy  hour. 

SequeleB  of  G as tro -jejuno atomy .^ — (i)  In  the  cases  which  recoTer. 
(l)  In  many  great  relief  is  givt-n  for  a  varying  number  of  monthif  (mm 
pain,  vomiting,  dyspepsia,  &c.,  while  a  gain  of  flesh  is  made  and  main- 


Fiti. 


147. 


Fio.  148, 


OABtro-jejimostoiiiy  by  KoehBr'a  method.  Tba  jejunum  lifts  flrvt  been  en  oiiit«i3 
to  Uie  stomach  as  to  prevent  kliikiDg.  The  intestine  should  bftve  been  plaod 
with  iU  long  axis  at  a  light  angle  to  that  of  the  stomftcb.  (Von  Eamftftb  as^l 
Kowalzig.) 


tiiined,  (2)  In  many  others  the  relief  is  much  moi^  short-lived;  tbe 
patient,  after  a  short  period  of  relief,  though  the  appetite  is  voracious, 
makes  no  flesh,  and  quickly  goes  downhill  again,  (3)  In  several 
cases  fa^tid  vomiting  has  set  in  soon  after  the  operation,  sometimes 
entirely  spoiling  the  result, 

(ii)  In  cases  ending  fatally, — Tlie  causes  which  are  active  here  have 
been  sufficiently  indicated  in  the  preceding  pages — viz.,  sho<:k,  per- 
sistent vomiting,  peritonitis  (whether  due  to  sepsis  introduced  at  the 
time  of  the  operation,  or  to  leakage  later  on,  brought  about  by  some 
fault  in  the  technique),  and  recurrent  haemorrhage  from  some  of  the 
vessels  not  being  secured  by  ligature  or  by  the  sutui*es. 

Choice  of  Method,— So  conflicting  is  the  evidence  on  this  point  thai 
it  cannot  be  <aid  at  the  present  time  which  is  the  best  method  to  employ. 
Persistant  vomiting  leading  to  deatli  from  inanition  is  a  not  UDCOtniDOD 
sequel  to  the  operation,  and  it  is  to  avoid  this  that  the  various  modifica- 
tions of  the  operation  have  been  suggested.  The  vomiting  is  (Xiromonh* 
due  to  one  of  two  causes — either  that  regurgitation  take^  place  from  th<* 
distal  loop  into  the  stomach,  or  that  the  opening  into  the  distal  loop  ^x- 
comes  closed  owing  to  spur  formation  or  kinking*    Of  these  the  latter  ii 
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clwrly  the  more  serious,  since  it  is  necessarily  fatal.  Chlumsky  (Ann, 
4Snnj.,  vol.  ii.  1898,  p.  285)  says  that  this  was  the  cause  of  death  in 
the  inajority  of  the  fatal  case.s  in  the  Bresluu  clinic,  and  described  having 
found  the  distal  loop  cumpletely  collapsed  and  empty  at  necropsies. 

With  regard,  fii-^t,  to  the  qnestion  of  regurgitation,  the  claim  of  Von 
Hacker  that  the  posterior  operation  prevents  this  cannot  be  said  to  have 
been  proved,  although  published  results  tend  to  show  that  voniitiug  from 
pegtirgitation  is  less  frequent  after  this  method,  and  certainly,  while  tht^ 
pfttient  is  in  the  recumbent  position,  the  opening  is  more  favourable*  On 
the  other  hand,  the  greater  difficulty  of  this  method  must  to  some  extent 
tliseuunt  the  advantage  gained.  Kegurgi tation  can  doubtless  be  prevented 
by  some  of  the  more  comjjlieated  procet'i lings  receixtly  introduced— 
dTich,  for  instance,  as  Wolfler'y  second  method  (rule  Fig,  146);  but  here 
again  the  severity  of  the  operation  is  a  great  disadvantage.  With 
ppgaj^tl  to  the  best  method  of  preventing  sjmr  formation  and  blocking 
of  the  distal  loop  many  operators  are  in  favour  of  Murphy *s  button. 
For  instance,  Chlumsky  (loc.  s^apra  f-it.)  says  ''  the  opening  is  ideal  in  its 
working,"  Kammerer  [loc.  mipra  cit.)  is  of  the  same  opinion,  having 
had  eleven  cases,  with  a  satisfactory  opening  in  all  of  them,  also 
quoting  Carle  as  having  operated  upon  twenty-three  cases  without  a 
single  death,  and  Czerny  as  having  reduced  his  mortality  20  per  cent, 
by  the  use  of  Murphy's  button. 

On  the  other  hand,  Mayo  Robson,  Barker,  and  others  have  expressed 
contrary'  opinions,  and  prefer  either  bobbins  or  suture.  If  Murphy's 
button  is  used  it  would  seem,  on  the  whole,  preferable  to  perform  the 
posterior  operation,  bec^au^e  the  button  will  be  tlieii  more  likely  to  pass 
'nto   the  intestine  than  to  drap  back  into  the  stomach. 

In  support  of  this  it  may  be  stated  that,  as  far  as  can  be  judged,  the 

,  results  of  this  plan — %iz*,  posterior  gastro-jejunostomy  with  Murphy's 

Ibutton — have  been  as  good  as  any  otlier  method. 


GASTROPLICATION. 

Tills  operation,  which  was  first  performed  by  Bircher  in  1 891,  has  for 

Its  object  the  reduction  of  the  size  of  a  dilated  stomaeh.     This  is  accom- 

pushed  by  making  one  or  more  lougitudinal  fokls  or  tucks  in  the  wall  of 

^ue  stomach  by  means  of  sutures.     The  operation  has  been  performed  a 

number  of  times*     Mayo  Robson  (Lajicet,  March  24,  1900,  p.  831)  gives 

^  list  of  twenty-eight  cases,  with  two  deaths.     In  one  of  the  fatol  cases, 

however,  death  was  due  to  83'ncope  two  weeks  after  operation,  so  cannot 

"^  ^scribed  to  the  operation, 

pome  of  these  opei-ations  were  performed  in  cases  in  which  definite 
WotiQ  stenosis  was  the  cause  of  the  dilated  stomach.  It  is  clear  that 
■  ^^^/^  a  proceeding  cainiot  be  of  any  value  unless  the  pyloric  stenosis  is 
W  'Sieved  at  the  same  time  by  pyloroplasty  or  gastro-jejunostomy,  «ind 
^^^^  then  the  propriety  of  gastroplication  is  doubtful,  since  there  is  a 
L  8^>od  ^^^Y  of  evidence  to  show^  that  a  dilated  stomach  quickly  recovers  its 
I     *^il?*^  size  after  removal  of  the  cause. 

V  t>J*  appliciition  of  gastroplication  therefore  should  l^e  limited  to  those 
H  ^^  ^re  cases  of  idiopathic  dilatation  of  the  stomach.  Even  in  these 
H  Question  of  gastro-jejunostomy  should  be  considered,  for,  as 
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Farquhar  Cui'tis  (Ann.  of  Surg,,  July,  1900,  p.  49)  says,  "If  the  surgeon 
should  chance  to  overlook  some  cause  of  pyloric  obstruction  his  patient 
will  be  sure  of  a  cure  if  he  survives  the  operation,  whei'eas  gastropUcation 
will  be  useless  if  pyloric  obstruction  exists." 


DUODENOSTOMY. 

This  and  the  following  operation  have  been  proposed,  in  cases  unsuited 
for  pylorectomy,  as  a  means  of  getting  nourishment  into  the  alimentair 
canal  below  the  disease,  and  thus  giving  rest  to  the  diseased  parts, 
especially  in  those  cases  of  infiltration  of  the  whole  of  the  stomach, 
rendering  gastro-jejunostomy  impracticable.  But  little  favour  has  been 
accorded  to  either  of  these  operations,  and  both  are  destined  to  be 
dropped.  Duodenostomy  especially  has  the  serious  objections  that  it 
deals  with  a  fixed  portion  of  intestine,  one  difficult  to  deal  with,  and  one 
into  which  important  fluids  are  poured,  which  thus  may  readily  escape 
from  a  fistula  made  here.  Furthermore,  all  the  cases  have,  I  believe, 
been  fatal. 


JEJUNOSTOMY. 

This  operation  has  the  serious  disadvantage  of  being  liable  to  leakage 
at  a  point  high  u])  in  the  alimentary  canal,  where  the  fluids  traversing 
the  bowel  are  of  the  greatest  importance  from  a  nutritive  point  of  view. 
Thus  it  has  followed  in  the  majority  of  cases  that  no  great  prolongation 
of  life  has  resulted  from  this  operation.  Dr.  Hahn  {Deiit,  Med,  Wock.j 
1894)  gives  a  list  of  five  cases  of  jejunostomy.  One,  a  case  of  gastric 
carcinoma,  died  in  a  fortnight ;  another,  a  case  of  oesophagal  carcinoma, 
died  in  four  days  ;  the  third,  a  gii-l  aged  23,  who  five  weeks  before  had 
drunk  sulphuric  acid,  died  on  the  eighth  day.  Mr.  Jessett  {Bis.  of  the 
Stmnach  and  Intestines,  p.  64)  relates  two  cases  operated  on  for 
a»sophageal  carcinoma.  One  sun'ived  nine  months,  when  extension  of 
the  disease  proved  fatal.  The  other  only  survived  seven  weeks.  Mr. 
Golding  Bird  brought  a  case  before  the  Clinical  Society  {Trans,,  vol.  xix. 
p.  70)  ;  here  the  operation  was  performed  for  advanced  carcinoma  of  the 
j)ylorus.  The  patient  was  making  a  good  recovery  up  to  the  ninth  day. 
when  fatal  peritonitis  occurred  owing  to  an  accident  in  the  feeding. 

Indications. — (i)  Cases  of  carcinoma  of  the  pylorus  and  stomach 
where  other  operations  are  impossible.  (2)  Cases  of  carcinoma  of  the 
cardiac  end  of  the  stomach  and  oesophagus  when  gastrostomy  is  out  of 
the  question. 

Operation. — This  is  performed  with  strict  aseptic  precautions  and  in 
two  stage.s.  The  abdomen  having  been  opened,  the  jejunum  is  made 
certain  of  at  a  point  high  up  in  its  course  with  the  aid  of  the  directions 
given  at  p.  327.  A  knuckle  being  drawn  into  the  lower  part  of  the 
wound,  the  upper  two-thirds  of  this  are  united,  the  bowel  is  fixed  most 
carefully  to  the  edges  of  the  wound,  very  much  as  in  gastrostomy 
(p.  302).  The  intestine  should  be  opened  on  the  third  day  by  a 
small  puncture.  Later  on,  when  all  is  firm,  the  patient  will  be  able  to 
feed  himself  by  a  funnel  and  tubing.     If  it  is  absolutely  needful  to  open 
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»,  the  surgeon  may  try  to  make  an  oblique  opening  after  the 
f  Witzel  (p.  300).  Mr.  Golding  Bii'd  found  that  a  meal  of 
twenty  ounces  every  four  hours,  the  catheter  being  directed 
always  caused  symptoms  due  to  over-distension  of  the  small 
and  that  a  better  plan  was  to  give  a  meal  of  ten  ounces,  half 
?n  towards  the  duodenum  and  half  towards  the  ileum. 


CHAPTER  VIII. 

EXCISION   OF    THE    SPLEEN. 

Indioations. — All  of  these  are  rare,  and  many  of  them  are  still 
doubtful. 

1.  Cystic  Sjfleen. — When  this  is  found  to  be  unsuited  for  drainage. 
Mr.  K.  Thornton's  case  of  this  kind  was  the  first  successful  splenectomj 
in  England. 

2.  Injurif, — This  has  been  already  alluded  to  when  gunshot  injuries  of 
the  abdomen  were  considered  (p.  285).  Other  cases  in  which  it  maybe 
called  for  are,  prolapse  of  a  spleen,  injured  or  not,  through  a  wound, 
rupture  of  the  spleen,  and  stabs  of  this  viscus.  Hitherto  surgeons  have 
often  been  deterred  from  attempting  to  remove  a  ruptured  spleen  by  the 
frequency  with  which  this  injury  is  complicated  by  injury  to  other 
abdominal  or  thoracic  organs,  especially  the  liver  itself.  From  the 
shock  of  these  the  patient  never  rallies  sulBBiciently  to  justify  exploration. 
Fresh  interest  will  be  called  to  this  matter  by  three  successful  cases  of 
splenectomy  for  rupture  of  the  spleen  brought  by  Messrs.  Ballanoe 
and  Pitts  before  the  Clinical  Society  (Lancet,  vol.  i.  1896,  p.  484). 

Id  the  first  case,  under  Mr.  Ballancc,  a  boy,  aged  10,  had  been  struck  five  days  before 
his  admission  into  St.  Thomas's  Hospital  by  a  "full-pitched  ball"  on  the  left  iide. 
Severe  pain  followed,  but  passed  off  until  a  few  hours  before  admission.  At  this  tine 
severe  shock  was  present  from  which  the  patient  rallied  slightly.  The  spleen  wis 
removed  through  a  four-inch  incision  in  the  left  linea  semilunaris.*  It  was  notified 
that  a  speniculus  was  left  behind.  The  boy  recovered  rapidly,  and  was  in  robait 
health  five  months  later,  but  the  superficial  glands  had  enlarged. 

In  the  second  case,  also  under  Mr.  Ballance,  the  patient,  a  woman,  agod  45,  had  bees 
run  over  by  a  hansom  cab.  Shock  was  so  marked  a  feature  that  operation  wu  not 
justified  until  the  next  day.  Though  the  patient  left  the  theatre  in  a  de^)ente 
condition,  in  ten  days  she  was  apparently  convalescent.  Then  she  began  to  go  dow&- 
hill,  and  by  the  eighteenth  day  her  condition  was  again  critical,  with  weaknm, 
emaciation,  thirst,  drowsiness,  ^c.  The  administration  of  extract  of  sheep*8  spleea 
and  raw  bone  marrow  daily  restored  her  gradually  to  convalescence  and  ultimately  to 
complete  recovery.    Some  groups  of  external  lymphatic  glands  could  be  felt  in  thisctie. 

In  the  third  case,  under  the  care  of  Mr.  Pitts,  a  man,  aged  36,  had  fallen  on  an  iioB 
girder,  striking  his  left  side.     He  complained  of  pain  there,  but  was  otherwise 

*  In  one  at  least  of  these  three  cases  the  spleen  appears  to  have  been  removed  br» 
median  incision.  This  would  have  the  advantage  of  allo^ilng  the  operator  to  investit^te 
the  state  of  the  liver  and  kidneys. 
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^>p«ireDtly  well.     About  four  lioara  later  ho  became  suddenly  cullapaed.     Four  boars 
^^.^^jirards  be  had  responded  sufficiently  to  restoratives  to  make  operation  juatiliable, 
pmtient,  when  apparently  convalctieeutf  began  to  lose  ground  in  a  similar  way 
^lic  second  patient.     Cod -liver  oil  and  bone  marrow  were  ^ven^  bnt  it  waa  not  till 
?mc  wai5  administered  that  any  real  improTement  was  observed.     He  ultimately 
kxmied  robust  healthy  but  aO  the  superficial  lymphatic  glands  could  be  felt  enlarged. 

Xn  eacli  of  these  cases  the  spleen  was  uot  only  ruptured^  in  the  third 
cs^>xiipletely  across,  but  tJie  vessels  in  the  hilum  were  torn  across  also. 
Th^  aathors  i-emarked  that  whore  this  was  not  present  a  rupture  of 
laaolerat'e  severity  might  perhaps  be  treated  by  suture.  As  to  tlie 
rttisfcgiiosis  of  ruptured  spleen  these  brilliant  successes  point  to  the  value 
|pff~  the  followhig:  (a)  The  Irvcality  of  the  injury;  (h)  the  evidence  of 
ixit:-eraal  haunoiThage;  (c)  the  great  increase  of  fixed  splenic  dulness ; 
[d^  the  evidence  of  an  increasing  collection  of  fluid  in  the  abdomen,  and 
►C  the  fact  that  while  the  dulness  in  the  right  dank  can  be  made  to  dis- 
fc.^pear  by  change  of  position,  that  in  the  left  flatik  remains  constant. 
The  operation  should  not  be  performed  until  the  patient  has  sufficiently 
led  from  the  stage  of  collapse,  and  it  slionld  take  place  before  that 
'suppurating  clots  and  a  toxic  state  of  the  patient  has  supervened.  In 
the  case  of  the  spleen  where  an  escape  of  blood  alone  follows  on  the 
rupture,  the  last  mentioned  most  grave  condition  will  not  follow  so 
tiiuickly  as  in  the  case  of  the  kidney.  The  peritonieal  sac  shoidd  be 
cleaned  as  thoroughly  as  possible  from  all  blood  and  clots,  Every 
pn*caution  for  meeting  shock  shonkl  be  taken  before  and  after  the 
operation. 

3,  Mocahle    or    Wmid^muf    Spleeti^^Vit' hen    this    condition   causes 
t«>ttble8,  analogous  to  those  of  movable  kidney,  not  relieved  by  a  belt. 

HcGmw  {M(td»  /?/?r%,  vol  xxxiii.  No.  36)  removed  an  enlarged  and  dislocated 

,  which  fom>cd  a  tumour  in  the  right  iliao  fossa,  and  partially  displaced  the 

«*«ru8  and  bladder,     A  week  later  pain  in  tbe  left  ^^boulder  and  left-sided  pleuro- 

piieuii}i>ida  supervened.     Nine  months  afterwards  thu  ligature  was  coughed  up,     Rc- 

»ery  followed. 

Operation  is  far  more  satisfactoiy  here  than  in  most  other  morbid  cou- 
I  of  the  spjleen,  as  shown  by  the  statistics  of  the  last  decade  wdiich 

•'^   given   by  Collins   Warren  {Ann,   fjf  Surtj.,   vol.   i.    190 J,   p.   521.) 

During  this  pericwl  forty-tln-ee  cases  of  extirpation  of  wandeiing  spleen 

have  been  recorded  with  oidy  three  deaths. 
4-  Malvjnant      Disease, — Primary     sarcomatous     or     carcinomaton;^ 

*^i*^*k8e  of  the  spleen  is  extremely  rare.     Up  to  the  year  1 890,  five  cases 
^  ^^  splenectomy  for  sarcoma  were  reported  by  Hageu»  of  which  three 
■^  PBcovered  and  two  died.     From   1891-1900  Warren  reports  live  further 
^kJP^,  including  one  of  his  own,  of  which  four  recovered  and  one  died. 
H^^  5-  Spletiic  AfttFmia. — This  condition  must  be  carefully  distinguished 

^^  splenic  lenkasmia.  The  latter  is  associated  with  marked  leucocy- 
^  "^is,  which  is  not  the  case  in  splenic  anromia.  The  chief  symptoms  are 
■  ^PWnic  hypertrophy,  gradually  increasing  anaemia,  and  a  tendency  to 
"     n^morrhages.     Collins  Warren  describes  a  case  in  which  tlie   disease 

t*^^  cured  after  removal  of  the  spleen,  and  also  mentions  seven  cases 
sported  by  Sippy,  five  of  ^vhich  recovered  after  splenectomy 
6,  Malarial  tSpleen. — With  regard  to  the  question  of  operation  for  this 
*^<JUditiou  Collins  Warren  says  :  *'  Quite  a  nutnber  of  malaiial  spleens  have 
^^H  removed  in  recent  years,  and  the  mortal it\-  per  cent,  of  the  operation 
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is  still  diminishing.  Hagen  has  collected  eighty-eight  cases  of  malarial 
hypertrophy  of  the  spleen,  exclusive  of  wandering  spleen.  Of  these 
cases,  twenty-four  previous  to  the  year  1890  gave  a  mortality  of  62*5 
per  cent.,  while  sixty- four  cases  operated  after  the  year  1890  gave  a 
mortality  of  23*4  per  cent.  When  we  consider  the  very  large  size  that 
the  organ  often  attains  in  this  disease,  and  the  unfavourable  constitu- 
tional condition  of  the  patient,  such  results,  if  not  all  that  we  could  hope 
for  are  at  least  encouraging." 

7.  Leukcemia, — This  operation  has  been  so  invariably  fatal  that  it  ought 
to  be  abandoned.* 

Operation. — ^The  preliminary  steps  will  be  directed  to  ensure  asepsis  and 
to  diminish  shock.  The  incision  has  usually  been  one  in  the  linea  alba. 
The  advantages  of  this  in  the  case  of  ruptured  spleen  have  been  given 
above.  For  other  cases,  that  in  the  linea  semilunaris,  or  one  further  out 
(Bryant),  from  the  left  anterior  superior  spine  to  the  ribs,  would  probably 
give  better  command  over  the  pedicle.  Additional  room  may  be  gained 
by  division  of  the  left  rectus.  All  haemorrhage  having  been  stopped, 
the  peritonaeum  is  opened  freely  and  the  hand  explores  the  tumour.  If 
at  this  stage  the  surgeon  is  satisfied  that  the  adhesions  bet\«'een  the 
spleen  and  the  diaphragm  are  extensive  and  intimate  he  will  do  well  to 
close  his  wound.  If,  however,  it  is  decided  to  proceed,  any  adhesions, 
as  of  the  overlying  omentum,  are  separated,  between  ligatures  if  needful 
Where  the  adhesions  are  very  broad,  interlocking  chain-ligatures  must 
be  employed.  In  a  very  few  cases  the  use  of  the  thermo-cautery  may 
be  justified.  Any  adhesions  with  the  pancreas  are  very  difficult  to  deal 
with.  Esmarch  and  Kowalzig  advise  removal  of  a  portion  of  this  viscus. 
The  spleen  is  next  brought  out  of  the  wound,  the  lower  extremity  first, 
and  sterile  gauze  is  carefully  packed  around  it.  This  extraction  of  the 
viscus  must  be  carried  on  with  the  utmost  caution  and  gentleness,  as  its 
friability  may  easily  lead  to  a  tear  and  most  profuse  oozing,  and  as 
dragging  on  the  pedicle  may  easily  induce  collapse,  and  is  also  likely  to 
lead  to  some  small  vessel  retracting  from  the  ligatures  as  they  are 
applied,  and  causing  fatal  haamorrhage. 

The  spleen  being  wholly  outside  the  body,  the  most  important  part  of 
the  operation,  securing  the  pedicle,  remains.  Collins  Warren  finds  that  the 
remainder  of  the  operation  is  greatly  facilitated  if  the  spleen  is  at  this 
stage  rotated  forwards  so  that  the  posterior  surface  of  the  organ  is  in 
front.  A  better  view  of  the  pedicle  is  thus  obtained  without  stretching, 
and  the  application  of  ligatures  is  therefore  rendered  easier.  The 
pedicle,  if  present,t  must  now  be  carefully  examined.  If  the  patient's 
condition  is  good,  the  safest  plan  will  be  to  secure  the  vessels  as  far  as 
possible  separately,  the  pedicle  being  divided,  as  the  late  Mr.  Greig 
Smith  suggested,  piecemeal  between  pressure-forceps;  where  there  is 
not  time  for  this,  it  will  be  wiser  to  secure  the  vessels  in  two  or  three 
portions,  transfixing  in  two  places,  and  inter-locking  the  ligatures 
(Thornton).     Carbolised  silk  should  be  used,  fairly  stout,  and  not  tied 

♦  The  late  Mr.  Greig  Smith  gave  eighteen  cases;  Mr.  Thornton, thirteen ;  Mr. Collier, 
Hixteen — all  fatal.  The  only  case  which  has  recovered — Franzolini's  of  Turin  (  Wicn,  MeJL 
Worh.y  1883,  No.  20) — is  considered  one  of  hypertrophy  bj  Thornton,  Collier,  and  CrWe. 

t  In  a  case  of  Mr.  L.  Browne's  (Lancet^  vol.  ii.  1877,  p.  310)  there  was  no  pedicle  is 
Fuoh,  four  very  large  arteries  being  met  with  and  secured  with  double  ligatures. 
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^o   tightly  that  it  will  cut  its  way  through  too  quickly.     However  the 
pendicle  is  treated,  the  following  precautions  should  be  followed :  (i)  To 
jpr^vent  any  tension  being  exerted  on  the  pedicle  (vide  supra),     (2)  To 
secure  every  vessel.     (3)  To  divide  these,  in  a  relaxed  condition,  at  a 
sxiiScient  distance  from  the  ligatures.     (4)  Not  to  include  the  tail  of 
-the  pancreas.     (5)  After  all  the  ligatures  have  been  applied,  it  may  be 
-well  for  sake  of  safety  to  throw  one  round  the  whole.     (6)  Not  to  twist 
-the  spleen  round  at  all  in  dealing  with  the  pedicle.*     In  some  cases 
virliere  secondary  haemorrhage  is  feared,  the  pedicle  should  be  kept  out- 
si  cle.     Again,  when  oozing  from  adhesions  is  very  likely  to  take  place, 
e^specially  when  a  large  gap  is  left  by  the  removal  of  a  huge  spleen, 
plugging  with  iodoform  gauze  after  the  method  of  Mickulicz  will  be 
advisable  (p.  218). 

The  ab<lominal  sac  is  next  cleansed  and  the  operation  completed  as 
after  ovariotomy.     The  after-treatment  is  also  much  the  same. 

Causes  of  Death. — By  far  the  most  frequent  is  hsemorrhage.  This 
Tnay  be  from  the  omentum  adhei*ent  over  the  spleen,  from  the  large 
vessels  to  this  viscus,  from  some  small  vessel  which  has  retracted,  from 
the  splenic  vein,  or  from  sponge-like  adhesions  (Bryant). 

Ifr.  Hatch,  of  Bombay  (Lanret,  1889,  vol.  ii.  p.  1053),  met  with  a  case  in  which  death 
took  place  a  few  hours  after  the  splenectomy,  owing  to  oozing  from  some  adhesions 
between  the  spleen  and  the  diaphragm,  which  had  required  scparation.f  The  pe<licle 
■wraf  safely  securecL  In  another  case  {CcTitr,/,  Chir,^  July  18,  1885),  death,  twenty-four 
boors  after  the  operation,  was  due  to  bleeding  from  the  abdominal  incision,  owing  to 
tbe  defective  coagulation  of  leukaemic  blood.     The  ligature  on  the  pedicle  was  firm. 

The  after-tivatment  of  post -operative  anaemia,  &c.,  is  given  at  p.  342. 

*  Sir  S.  WelU  {Med,  Times  and  Ga:.,  Jan.  6,  1866,  p.  4)  draws  attention  to  this. 
Having  done  so  in  order  to  bring  the  vessels  into  a  cord,  the  splenic  vein  was  ruptured. 

t  See  also  G.  A.  Wright's  case  {Afrd,  Chron,,  Dec.  1888).  Tliis  surgeon  suggests  the 
use  of  a  long,  sharply-curved  tenaculum  for  stopping  blee<ling  from  a  deeply-seated 
vessel  in  the  back  of  the  abdomen. 


CHAPTER  IX. 

OPERATIONS  ON  THE  LIVER  AND  BILIARY 

TRACTS. 

OFEBATIONS  ON  THE  LIVEB. 

HYDATIDS.— HEPATIC  ABSCESS.— BEMOVAIi  OF  GROWTHS 

OF  THE  IiIVEB. 

OFEBATIONS  FOB  HYDATIDS. 

This  will  include  different  forms  of  puncture,  free  incision,  electrolysiB, 
and  enucleation.  The  milder  measures  of  puncture  and  electrolysis 
have  proved  successful  in  many  cases,  but  we  do  not  know  for  certain 
how  the  death  of  the  parasite  is  brought  about  by  them  in  successiiil 
cases,  and  they  are  largely  uncertain. 

A.  Puncture. — While  incision  is  the  only  certain  and  reliable  mode 
of  cure,  it  is  worth  while  to  try  the  different  forms  of  puncture,  espe- 
cially in  certain  cases,  for  instance  when  the  patient  refuses  severer 
methods. 

There  is  no  need  to  do  more  than  to  describe  briefly  such  an  operation 
as  this,  and  to  tabulate  the  chief  practical  points. 

The  parts  being  cleansed,  and  an  anassthetic  ♦  given  if  the  patient  is 
very  nervous,  the  surgeon  chooses  a  spot  for  puncture  at  a  most  promi- 
nent part  of  the  tumour,  satisfying  himself  as  to  dulness.f  If  the  skin 
is  thick  he  makes  a  minute  puncture  with  a  scalpel  and  sends  in  a  fine 
trocar  or  aspirator  needle.  The  quantity  withdrawn  must  vary  with  the 
case,  the  size  of  the  cyst,  the  timidity  of  the  patient,  &c.  From  six  to 
sixty  ounces  are  instances  of  small  and  large  quantities.  The  aspirator 
should,  on  the  whole,  be  preferred,  as  likely  to  remove  more  fluid,  and 
thus,  probably,  more  likely  to  produce  a  cure,  but  as  the  exhaustion  is 
more  likely  to  plug  the  cannula,  a  fine  wire  must  be  in  readiness. 

♦  It  is  well  to  dispense  with  this,  if  possible,  from  the  possibility  of  leakage  taking 
plaee  during  the  subsequent  vomiting.  As  an  injection  of  cocaine  will  give  almost  »s 
niueh  pain  as  the  tine  trocar,  the  part  may  be  frozen  ^t'ith  the  chloride  of  ethyl  ^prav  if 
needful. 

f  If  this  is  presenting  against  the  right  ribs,  another  spot  should,  if  possible,  be 
(!hc>sen  (foot-note,  p.  349).  Hydatids  of  the  liver  should  never  be  explored  or  attacked 
through  the  ribs,  if  another  site  is  obtainable. 
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Dr.   Fagge  (Medicine,  voL   ii.  p.  321)  thought  that  the   vahie  of  tht* 


tlie  Jiydatid     If 


I 
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aspirator  mutft  depend  entirely  on  the  poaitior 

large  pait  of  the  cytjt  is  outside  the  Hver  jBubstonce,  the  asjiirator  may 
be  used  with  advantage ;  but  if  the  cyst  be  ahnost  entirely  buried  in 
the  liver,  Dr*  Fagge  thought  the  possible  suction  on  a  cyst  surrounded 
by  resistent  tissue  must  involve  some  risk  of  setting  up  indanimation. 
Escape  of  bile,  blood,  or  the  setting  up  of  a  cough  are  indications  for 
stopping.  While  the  cannula  is  withdrawn  the  surrounding  parts  should 
\wt  pressed  around  it,  and  rather  depressed,  so  as  to  diminish  the  risk  of 
leakage  as  the  cannula  leaves  the  cyst.  The  puncture  is  then  closed 
with  iodoform  and  collodion,  and  a  small  pad  of  dry  gauze  and  salicylic 
wool  comfortably  secured  by  a  many-tailed  bandage.  A  little  morphia 
may  be  given  for  the  first  twenty-four  hours. 
Praf.'timl  Pointiy. 

1,  Puncture  alone  is  more  likely  to  be  radically  curative  in  the 
following  cases : — A  small  cyst,  seen  early.  An  ace[)halocyst.  The 
more  daughter-cysts,  brood-capsuIes»  and  scolices  present,  the  less  likely- 
it  is  that  puncture  will  suffice.  2.  Puncture  is  often  very  useful  as  a 
means  of  diagnosis  in  those  obscure  cases  in  which  hydatids  of  the 
liver  simulate  disease  of  the  ])Icura  or  lung.  3,  Incision  should  be  made 
use  of  where  tapping  fails,  where  scolices  instead  of  lluid  form  the 
greater  par*t  of  the  contents  of  the  cyst,  where  sujjpuratton  is  present 
or  imminent,  and  where  chest  cojuplications  are  set  up  by  the  liydatid, 
showing  perhaps  a  risk  of  perforation.  4.  A  few  weeks  after  puncture 
secondary  enlargement  is  often  noticed.  This  is  not  undesirable  as 
long  as  it  subsides,  which  it  usually  will  do  gradually,  being  due  to 
inllammatian.  On  this  account  Dr.  Fagge  advised  that  no  second 
operation  on  a  hydatid  should  be  performed  A\'ithin  twelve  months, 
unless  suppuration  is  preseJit.  5.  Leakage  after  puncture  may  be 
shown  by  fluctuation,  more  or  less  distinct,  in  the  flanks.  The  result  of 
this  seems  to  hav*;  been  variable.  In  some  cases  it  has  been  absolutely 
haniiless,  as  in  a  case  of  electrolysis  of  mine  mentioned  below.  In 
others  it  has  been  as  certainly  followed  by  tatal  peritonitis.  6.  Cases 
of  hydatids  treated  by  puncture  should  be  watched  for  some  time  to 
make  certain  that  the  cure  is  a  sound  one.  7.  The  surroundings  of 
hydatids  of  the  liver  are  of  truly  vital  importance,  and  sudden  death 
has  followed  an  operation  more  than  once.  Thus,  in  Mr.  Bryant's  case 
(Clin.  !^oc.  TratL^,,  vol  xi.  |>.  230),  while  a  hydati<l  cyst  was  being 
tapped,  the  portal  vein,  which  had  becJi  pushed  upwards  and  forwards 
by  the  projection  of  the  cyst  on  the  under*surface  of  tlie  liver,  was 
transtixed.  Death  followed  in  five  minutes,  and  was  thought  by  Dr. 
Fagge  to  be  due  to  hydatid  fluid  being  sucked  into  the  vein  as  the 
trocar  was  withdrawn, 

111    a    Russian    case   (Loml.    MerL    liecot'd,    iiS85,   p.    414)  the    juilse 

suddenly  stopped  while  the  cyst,  which  had  been  exposed  by  abdounnal 

ion,  was  l>eing  stitched  to  the  incision.    At  the  necropsy,  a  crumpled 

inococcus  had  made  its  way  into  the  right  auricle,  and  a  fragment 

of  one  into  the  right  division  of  the  pulmonary  artery,  by  an  opening 

between  the  thinned  cyst  and   the   inferior   vena  cava.     Mr.   Willett 

(Brit.  Med,  Jonrn,,  Nov,   13,  1886)  raeiitioued  a  case  in  which  he  had 

&   to  aspirate  a  doubtful  swelling  of  the  liver.     He  used  an  ordinary-sized 

^  needle,  and  within  two  nunuttjs  the  patient  was  dead.     It  turned  out 
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to  be  a  case  of  malignant  disease.  No  large  vein  had  been  pricked, 
and  there  was  no  haDmorrhage.  The  sudden,  fatal  syncope  seemed  due 
to  the  impression  made  on  the  nervous  system  through  the  solar 
plexus. 

B.  Incision. — The  indications  for  this  in  preference  to  tapping  have 
been  given  above.  It  may  be  carried  out  in  one  or  two  stages.  The 
operation  is  thus  performed:  The  parts  being  cleansed  and  the  other 
preliminar}'  steps  taken,  the  surgeon  makes  an  incision  about  four 
inches  long  over  the  most  prominent  part  of  the  swelling  (previously 
carefully  percussed)  down  to  the  peritonaeum.  This  incision  should,  if 
possible,  be  made  in  front.  Even  if  a  cyst  or  abscess  shows  its  greatest 
point  of  prominence  through  the  ribs,  it  should  not  be  opened  here 
unless  it  is  quite  certain  that  the  pleural  space  is  obliterated ;  moreover, 
the  large  drainage-tube  needful  necessitates  resection  of  a  portion  of  a 
rib.  All  haemon'hage  is  next  arrested,  and  the  above  layer  carefully 
divided  and  sutured  to  the  subcutaneous  tissue  in  the  edges  of  the 
wound  with  a  few  points  of  chromic  gut.  The  liver  is  now  recognised, 
and  iodoform  or  sterile  gauze  tampons  are  carefully  packed  in  on  either 
side  so  as  to  prevent  any  escape  of  fluid  into  the  peritonaeal  sac. 

The  needle  of  an  asj^irator  or  a  fine  trocar  is  then  thrust  in,  and  the 
existence  of  fluid  beneath  thus  verified.  As  the  needle  is  withdrawn 
the  liver  is  incised,  and  a  finger  quickly  plugs,  and  then  enlarges  to  an 
inch  and  a  half,  the  opening  made  by  the  knife.  Haemorrhage,  if  free, 
is  easily  arrested  thus,  or  by  sponge-pi-essure.  Escape  of  fluids  into  the 
peritonaeal  sac  is  prevented  by  the  use  of  the  tampons  already  men- 
tioned, by  an  assistant  keeping  the  edges  of  the  wound  carefully 
adjusted  to  the  liver,  and,  lastly,  by  the  next  step,  which  consists  in 
hooking  up  the  opening  in  the  liver  with  the  finger,  and  in  stitching 
the  edges  of  the  wound  in  the  liver  to  that  in  the  abdomen  with  a 
continuous  suture  of  chromic  gut.  Wliile  inserting  this,  care  must  be 
taken  to  unite  peritonaeum  to  peritonaeum,  and  to  take  up  a  suflScienqr 
of  liver-tissue  by  inserting  the  needle  well  away  from  the  edges  of  tfe 
wound.  As  the  sutures  are  inserted  the  tampons,  &c.,  must  be  gradually 
withdrawn,  and,  if  the  fluid  escapes  very  freely,  it  may  be  well  to  tuni 
the  patient  over  on  one  side.  Any  scolices  which  are  within  reach  are 
next  removed,  and,  if  the  cyst  is  firmly  stitched  and  the  patient's  con- 
dition good,  the  contents  and  wall  of  the  hydatid  may  be  cleared  out 
with  sponges  on  holders,  aided  by  scoops.  All  handling  must  be  of  the 
gentlest.  A  large  drainage-tube  is  then  inserted,  and  the  nsual  game 
dressings  applied. 

Operation  by  Tico  Stcujes. — An  incision,  four  inches  long,  is  made 
through  the  abdominal  wall  over  the  most  prominent  part  of  the  swdl- 
ing.  All  bleeding  having  been  carefully  stopped,  the  peritonaeum  is 
picked  up  and  slit  open.  The  liver,  recognisable  by  its  characteristic 
colour,  is  at  once  seen  moving  with  respiration.  To  make  certain  of 
the  position  of  the  fluid,  a  fine  trocar  may  be  now  thrust  in.  If  the 
cyst  be  crammed  with  scolices,  very  little  fluid  escapes;  if  it  be  an 
aceplialocyst,  the  fluid  may  spirt  out  under  the  high  pressure  not 
infrequently  met  with.  After  a  few  ounces  have  been  withdrawn,  any 
leaking  is  sto2)ped  by  sponge  pressure,  the  parietal  peritonaeum  is 
stitched  to  the  edges  of  the  wound  by  a  few  pohits  of  chromic  gut 
suture,  the  wound  plugged  with  strips  of  iodoform  gauze  wrung  out 
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of  carbolic  acid  (i  in  20),  and  the  dressings  firmly  bandaged  on  with 
a  good  deal  of  pressure  so  as  to  keep  the  abdominal  wall  as  far  as 
possible  in  contact  with  the  liver.*  On  the  third  day  the  operation 
is  completed  by  incising  the  liver,  now  well  adherent,  and  inserting 
a  large  draining-tube.  I  have  operated  by  both  methods  on  patients 
of  my  colleagues  Dr.  Pye-Smith,  Dr.  F.  Taylor,  and  Dr.  Newton  Pitt. 
All  the  cases  did  well,  though  in  two  the  complete  filling  up  of  the 
cavity  was  very  tedious.  One,  a  woman,  three  months  pregnant  at  the 
time  of  the  operation,  went  her  full  time  subsequently. 

C.  Electrolysis. — This  mode  of  treatment  was  used  by  Dr.  Fagge 
and  Mr.  Durham  in  eight  cases,  and  the  results  brought  before  the 
Medico- Chirm'gical  Society  (Trans.,  vol.  liv.  p.  i).  T!\\q  modus  operandi 
here  is  uncertain,  as  in  puncture,  but  it  seems  probable  that  neither  the 
electrolytic  action  nor  the  leakage  of  fluid  into  the  peritoneal  sac,  but 
the  puncture  alone  of  the  needle,  is  the  essential  element.  Thus,  in  a 
ease  of  Dr.  Playfair's,  related  in  the  appendix  to  Dr.  Fagge's  paper, 
progressive  diminution,  almost  identical  to  that  noticed  after  electrolysis, 
followed  acui)uncture  only.  This  being  so,  and  the  method  requiring 
special  instruments,  it  has,  I  believe,  fallen  into  abeyance.  In  one  case, 
a  patient  of  Dr.  Moxon's,  I  made  use  of  this  method  after  previous 
tapping  had  failed.  The  steps  taken  by  Dr.  Fagge  and  Mr.  Durham 
were  carefully  followed.  Two  electrolytic  needles  were  passed  into  the 
most  prominent  part  of  the  swelling,  about  two  inches  apart,  and  were 
then  attached  to  wires  both  connected  with  the  negative  pole  of  a 
galvanic  battery  of  ten  cells.  A  moistened  sponge  connected  with  the 
positive  pole  was  placed  on  the  skin  at  a  little  distance.  The  current 
was  passed  for  half  an  hour.  The  punctures  were  then  closed  with  a 
pad  of  gauze.  Indistinct  fluctuation  could  be  made  out  in  the  flanks 
during  the  next  forty-eight  hours.  There  was  no  constitutional  dis- 
turbance, the  tumour  steadily  diminished  in  size,  and  a  good  recovery 
took  place.     But  I  lost  sight  of  the  patient  afterwards. 

D.  Enucleation. — A  number  of  cases  in  which  the  cyst  has  been 
enucleated  from  the  liver  have  now  been  reported,  and  the  success  met 
with  has  been  considerable.  Thus  Posadas  (Revue  de  Chirurgie,  March, 
1899,  p.  374)  reports  twenty-three  cases,  of  which  nineteen  recovered, 
and  four  died. 

The  tumour  is  exposed  by  a  free  incision,  and  isolated  from  the  rest 
of  the  peritonaeal  cavity  by  means  of  tampons  of  iodofonn  gauze.  After 
being  emptied  the  whole  cyst  is  enucleated  from  the  liver,  the  incision 
in  the  latter  then  closed  by  means  of  sutures,  and  the  abdominal  incision 
sutured  without  drainage.  This  operation  is  clearly  much  more  severe 
than  incision  and  drainage,  and  moreover  the  mortality  (over  17  per 
cent.)  is  very  much  too  high.  It  should,  therefore,  not  be  performed 
except  under  very  special  circumstances,  e.</.,  when  the  cyst  is  small  and 
partially  pedunculated. 


*  One  case  bulged  out  the  right  lower  ribs  most  markedly.  For  reasons  already 
giren,  I  preferred  to  attack  it  in  the  front  of  the  right  hypochondrium.  On  exposing 
the  liver,  a  hydrocele  trocar  passed  through  an  inch  and  a  half  of  hepatic  tissue 
before  fluid  was  reached.  Very  little  haemorrhage  followed  the  completion  of  the 
second  stage  of  the  operation. 
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Tapping  by  a  trocar,  and  ilraining  the  abscess  by  the  caiiTiula  left 
or  a  drainage-tube  passed  through  the  cannnla,  the  latter  being  f 
withdrawn,  is  unsatisfactory,  for  the  folk>\ving  reasons  :^ — (i)  __ 
L'annula  and  tul>e  may  slip  ont.  (2)  The  drainage  is  inefficien€? 
(3)  If  the  pus  leaki=  into  the  peritonteal  sac,  it  doe«  so  unseen,  (4) 
trocar  may  puncture  important  parts.  Thus,  in  one  case  of  Mr, 
Thornton's  (MeiL  Times  and  Gaz,,  1883,  vol.  i.  p.  89),  the  oinent 
containing  large  veins,  lay  over  the  liver.  (5)  Puncture  and  drainage 
M'ould  be  quite  insufficient  in  eases  where  more  than  one  abscess  exi^terl. 
It  is  to  a  free  incij^ion,  therefore,  that  we  must  look  for  a  permant'iit 
cure.     This  may  be  employed  in  three  ways : 

I*  Direct  incision  and  drainage,  when  tenderness,  cedema, 
redness  make  it  probable  that  adhesions  exist.  This  needs  no  fu: 
comment,  2.  Incision  and  drainage  by  abdominal  section  in 
stages.     3.  Incision  and  drainage  by  abdominal  section  at  one  sittii: 

The  methods  of  treating  an  hepatic  abscess  by  ab<^lominal  sectioir 
whether  in  one  or  two  stages,  have  already  been  spoken  of  at  p.  348, 
under  the  heading  of  Hydatids.  They  have  the  following  advantages 
over  other  modes  of  treatment : — (a)  The  benefit  of  a  free  incision  anil 
thorough  drainage ;  (h)  the  surgeon  can  see  what  structures  he  is 
dealing  with;  (^.■)  bleeding  from  the  liver  can  be  seen  and  arrester^ ; 
(d)  if  pus  escapes  into  the  jieritojuieal  sac,  this  can  l>e  cleansed. 

Very  little  need  be  said  here  of  the  treatment  by  abdominal  section 
in  addition  to  tliat  already  written  at  p»  348.     In  the  two-stage  method 
the  surgeon  will  open  the  periton[i?al  sac.  suture  the  parietal  peritonaei 
to  the  edges  of  the  wound,  insert  some  gauze,  and  endeavour,  by  W( 
adjusted  bandaging,  to  keep  the  abdominal  parietes  in  contact  with 
liver^  0|>ening  the  abscess  on  or  after  the  third  day. 

In  the  method  by  direct  incision,  a  free  incision  of  four  or  five  inchei 
18  made  and  the  parietal  peritouEmxra  united  to  the  subcutaneous  tissaas 
of  the  woiind.  The  position  of  the  pus  having  been  verified  by  a  fine 
trocar  or  aspirator  needle,  tampons  of  iodoform  gauze  are  carefully 
packed  around.  The  abscess  is  then  incised,  and  the  opening  at  once 
plugged,  and  freely  dilated  with  the  finger.  Any  escape  of  pus  intoth** 
peritona^al  sac  is  prevented  (i)  by  the  careful  packing;  (2)  by  th' 
hooking  up  the  liver  against  the  wound;  (3)  by  an  assistant  k<  ^ 
the  parietes  steadily  against  the  liver.  Haemorrhage  is  controlled  Iw 
forceps  or  sponge-pressure.  When  the  abscess  is  emptyf  its  opening  ii 
plugged  with  a  sponge,  and  the  liver  and  the  parietes  being  still  kept 
accurately  together,  the  tampons  first  inserted  are  removed,  and  the 
ed^es  of  the  liver  wound  stitched,  with  carbolised  silk  passed  with 
curved  neetlles  on  a  holder,  to  the  edges  of  the  abdominal  incision,  caiv 
being  taken  to  keep  peritonaial  surfaces  well  in  contact.  If  the  pus  is 
foetid  the  abscess  cavity  should  be  well  irrigated  with  a  dilute  antiseptii- 

*  This  terra  is  also  applicable  to  incision  of  the  liver  for  hydatids. 

t  The  late  Mr.  Greig  Smith  (Ahdmn.  tSurff,,  p.  527)  advised  that,  if  the  abeeeas  doMoot 
empty  itself  readily,  a  large  tube  lying  in  carbolic  lotion  maybe  pinched  at  the  end,  »D<i 
when  placed  ai  the  boUom  of  the  abscess  will  act  aii  a  syphon.  He  also  draws  atten- 
tion to  the  need  of  exploring  the  abscess  cavity  for  signs  of  a  second  abecesA,  and.  if 
this  be  found,  opening  it  with  the  tiJiger  or  drcssiog-forcops.  All  mampolaiioiis  m^ 
must  he  of  the  gentlest  for  lear  of  hiemorrhage. 
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lotion.  A  €OTisiderabIe  thickness  of  dry  ^rau^e  dressings  will  be  needed 
at  first,  and  will  require  frequent  renewal,  Tliis  will  be  facilitated  by 
the  u«e  of  a  maiiy-tailfd  bandaere. 

Treatment  of  Cases  of  Hydatid  or  Abscess  of  the  Iiiver  which 
have  opened,  or  which  threaten  to  open,  into  the  Chest. — 1  refer 
here  to  tliost'  i^rave  and  difliciilt  exwes  where  a  hydatid  cyst  or  hepatic 
abscess,  insteml  of  making  its  way  towards  the  alKLiminal  wall,  works 
xipwards,  thrusting  up  the  base  of  the  lung.  Periiaps  the  first  few 
tappings  have  draw^^  oflf  fluid  from  the  front,  but  after  this  the  cyst 
recedtfS  from  the  epigastric  region  as  in  Mr.  Owen's  case  (loc.  infra  cit.). 
In  other  and  rare  cases  the  cyst  or  abscess  has  been  opened  from  the 
front  or  the  side  through  the  abdomen,  but  insuthcieut  drainage  is  thus 
given.  In  such  cases  the  advice  given  on  p.  348  must  be  set  aside,  and 
the  fluid  must  be  drained  throogh  the  pleura.* 

Jlr,  Gotllee  sutured  the  diaphragmatic  and  costal  layers  of  pleura 
round  the  edge  of  an  a^wrtuiv,  made  by  removing  a  portion  of  rib»  and 
then  opened  an  hepatic  abscess.  Mr.  Thornton,  treating  a  similar 
affect  ion  with  a  view  uf  obtaining  a  funnel  through  the  pleura,  along 
which  the  pus  could  escape  safely,  first  raised  the  parietal  ]3leura  all 
round,  so  as  to  get  a  little  free  edge,  then  made  a  very  careful  longi- 
tudinal  incision  through  the  visceral  pleura^  raised  it  all  round,  and  then 
with  a  fine  curved  needle  united  the  two  layei^s  with  a  coutinnous  fine 
silk  suture.  A  channel  being  thus  made,  the  liver-abscess  wa«  opened 
by  a  curved  trocar,  the  puncture  converted  into  an  incision,  and  a  large 
drainage-tube  inserted.  Mr.  Owen,  in  the  case  of  a  hydatid  cyst  which 
encroached  upon  the  thorax,  incised  the  eighth  intereoatal  apace,  first 
behind  the  anterior  axillary  line.  Ab  snon  as  tlie  costal  pleura  was  divided, 
air  rushed  freely  in  with  a  very  audible  snund,  and,  the  finger  being  in- 
troduced, the  diaphragm  %vas  at  once  felt  bnlgiiig  up  along  the  inner 
surface  of  the  ribs,  while  the  lung  had  retired  beyond  reach.  The 
intercostal  space,  which  was  fairly  roomy,  was  forcibly  widened,  but  it 
was  not  thought  necessary  to  excise  a  piece  of  rib.  The  phrenic  pleura 
and  the  diaphragm  were  then  carefully  incised,  and  the  abdominal  cyst 
was  discovered*  A  certain  amount  of  its  contents  were  withdrawn  by 
aspiration,  so  as  to  relieve  its  tension,  and  to  permit  of  some  of  the  face 
of  the  sac  being  drawn  through  the  diaphragm,  and  across  the  shallow 
pleural  cavity  to  the  skin  w^ound,  to  which  it  was  secured  by  four  hare- 
lip pins.  The  serous  surfaces  thus  placed  in  contact  were  found  firmly 
adherent  on  the  fourth  day.  An  incision  was  then  made  into  the  cyst, 
and  3  drainage-tube  inserted.     All  three  patients  recovered. 


BEMOVAL    OF    POBTIONS    OF    THE    LIVEB    FOB    NEW 

GBOWTHS. 

This  operation  will  always  remain  a  rare  one  from  the  infreqnency  of 
growths  which  admit  of  removah  Keen  (Ann.  of  Surg,,  Sept»  1899, 
p.  267)  has,  however,  collected  no  le^s  than  seventy-four  cases,  in  an 
important  paper  from  which  most  of  what  ibllows  has  been  gatherefl. 
The  oiort.ality  has  so  far  been  only  1 4*9  per  cent.,  so  that  the  risk  of  the 


m. 


»  Mr.  Godlee  (BHt  Med.  Jaurn,,  1S87,  vol.  ii.  p.  872),  Mr,  K.  Thornton  (ibid.  1S86, 
iL),  Mr.  Owen  CCVn,  Soc.  Trafu,^  vol.  xxi.  p,  78),  and  others  have  saccessfiiHy 
ted  iliih  cotir$e. 
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operation  is  certainly  not  a  ver}'  serious  one.  Some  idea  of  the  variety  of 
tumours  that  have  l^een  removed  from  the  liver  may  be  obtained  from 
the  following  list  which  Keen  gives : — Constricted*  accessory,  or  her- 
niated left  lobe,  five  cases  ;  syi)hiloma,  twelve  cases ;  carcinoma,  seven- 
teen cases ;  adenoma,  seven  cases ;  sarcoma,  five  cases ;  angioma,  four 
cases  ;  cavemonia.  one  case ;  cyst>oma,  one  case ;  angio-fibroma,  one 
case;  small  calculi,  one  case;  endothelioma,  one  case;  hydatid  cysts. 
twenty  cases. 

The  chief  difficulty  met  with  is  hromon-hage ;  this  has,  however,  been 
satisfactorily  controlled,  either  by  isolating  the  tumour  by  means  of  an 
elastic  ligature  before  removal,  or  by  dividing  the  liver-substance  with 
the  cauteiy,  and  ligating  any  large  vessels  met  with  while  this  is  being 
done.  Keen  removed  a  carcinomatous  left  lobe  weighing  one  pound 
and  five  ounces  in  a  man  aged  50,  by  the  latter  method,  which  he 
describes  as  follows : — 

'*The  operation  was  done  entirely  with  the  Paquelin  cauterv.  It 
took  from  twenty  to  thirty  minutes  to  sever  the  left  lobe  from  the 
remainder  of  the  liver.  The  haemorrhage  was  not  verj"  severe,  except- 
ing when  I  burned  into  some  of  the  larger  veins.  Each  of  these,  when 
opened,  I  was  able  instantly  to  close  by  my  left  forefinger.  Then,  tem- 
porarily laying  aside  the  cautery,  I  passed  a  catgut  ligature  under  each 
l)y  means  of  a  Hagedorn  needle,  and  one  of  my  assistants  tied  it  slowly 
but  firmly.  Five  ligatures  were  thus  applied.  Three  of  the  vein* 
requii-ed  ligatures  of  both  of  the  divided  ends.  The  haemorrhage,  except 
from  these  large  v(»ins,  was  arrested  by  the  Paquelin  cauteiy,  except 
that  occasionally,  when  I  laid  aside  the  cauteiy  to  apply  a  ligature, 
temporaiy  packing  with  iodoform  gauze  was  of  great  ser\'ice  in  arrest- 
ing the  parenchymatous  hajmorrhage.''  The  cavity  left  was  partialir 
occluded  by  means  of  sutures,  the  remainder  being  loosely  packed  with 
gauze.     Complete  recovery  took  place. 

In  other  cases  the  charred  surfaces  after  suturing  have  been  treated 
without  drainage  without  any  untoward  I'esult. 

When  the  elastic  ligature  is  employed,  long  steel  pins  are  so  placed 
as  to  prevent  the  ligature  from  slipping,  and  the  tumour  then  removed 
half  an  inch  l>eyond  the  ligature.  The  wound  is  then  closed  round  the 
stum]>,  which  must  be  carefully  kept  aseptic.  In  a  case  treated  sucoes?- 
fully  in  this  way  by  ilayo  Uobson,  the  pedicle  left  was  as  thick  as  the 
wrist,  and  after  the  sei>aration  of  the  slough  a  granulating  surface  was 
h^ft.     This  gradually  contracted,  and  the  patient  made  a  good  recoveir. 

OPERATIONS  ON  THE  BILIABY  TRACTS:  CHOLECYSTOS. 
TOMY  —  CHOLECYSTOTOMY  — CHGIiELITHGTBITY- 
CHOIjEDOCHOTOMY  —  CHOIiECYSTENTEBOSTOXT  - 
CHOLECYSTECTOMY  —  TREATMENT  OP  BILUBT 
FISTULA. 

As  the  indications  for  these  ojDerations  are  nearly  always  gall-stones 
or  their  conij)lications.  it  will  be  well  first  to  briefly  consider  the  dif* 
i\»rent  sites  in  which  biliaiy  calculi  are  met  with  and  the  chief  evidence 
l)y  which  they  may  be  ditferentiated,  it  being  always  understood  that, 
as  several  of  tlu»  following  conditions  may  coexist,  the  symptoms  to 
which  a  gix>up  of  gall-stones  in  one  position  gives  rise  often  runs  into 
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those  of  another,  (i)  The  calculus  or  calculi  are  in  the  gall-bladder.  The 
symptoms  here  will  be  chiefly  recurrent  attacks,  of  colic,  associated  with 
local  tenderness  and  often  with  pyrexia.  No  swelling  may  be  present 
unless  a  calculus  exists  lower  down,  and  for  the  same  reasons  there  will 
be  no  jaundice,  (ii)  The  stone  or  stories  are  in  tlie  cystic  duct.  Here 
there  will  be  colic,  and  presence  of  a  swelling  having  the  characters  of 
a  distended  gall-bladder.  Jaundice  is  as  a  rule  absent,  but  if  a  calculus 
in  the  cystic  duct  makes  pressure  on  the  common  hepatic  duct  this 
point  of  guidance  will  be  lost,  (iii)  The  calculus,  one  or  more^  occupies 
the  common  duct.  This,  according  to  the  duration  of  the  mischief,  will 
be  more  or  less  dilated,  and  the  same  applies  to  the  tracts  behind,  unless 
other  calculi  are  present  here.  In  addition  to  colic,  jaundice  will  be 
present,  and  if  adhesions  are  forming,  if  any  ulceration  and  septic  process 
18  going  on,  pyrexia  may  be  present  also.  The  gall-bladder,  as  pointed 
out  by  Mr.  Terrier,  Mr.  Mayo  Robson,  and  others,  is  usually  contracted, 
shmnken,  and  matted  down  by  adhesions  in  these  cases,  so  that  no 
tamour  will  be  present.  Should  distension  of  the  gall-bladder  be  present 
in  association  with  the  symptoms  mentioned  above,  it  is  to  be  looked 
upon  as  pointing  rather  to  malignant  disease  than  to  the  presence  of 
gallnstones.  Other  points  which  may  help  in  deciding  between  these 
two  conditions  are  the  time  the  trouble  has  lasted,  the  persistency  of 
jttondice,  and  the  age  and  general  condition  of  the  patient. 

Mr.  Mayo  Robson  {Med.  Ann.  1 898)  points  out  that  calculi  are  more 
often  situated  in  the  common  bile-duct  than  has  been  hitherto  sup- 
posed, having  found  this  condition  in  20  per  cent,  of  two  hundred 
operations  performed  for  gall-stones.  The  same  author  also  draws 
attention  to  the  very  important  fact  that  multiple  calculi  in  the 
common  duct  are  more  frequent  than  solitary  ones. 

In  addition  to  the  above  it  must  be  remembered  that  gall-stones  are 
generally    associated   with    inflammatory    complications,    which    vary 
greatly,  both  as  regards  the   parts  involved  and  the  intensity  of  the 
wooess.     Even  in  the  most  simple  cases  some  degree  of  adhesion  from 
focal  peritonitis  will  be  present,  and  in  the  more  complicated  cases  the 
difficulties  that  the  operator  may  have  to  face  may  be  extreme.     Some 
of  these  will  be  referred  to  later  in  the  accounts  of  the  various  opera- 
tions.    The  following  may  be  mentioned  as  some  of  the  special  compli- 
cations of  gall-stones  that  may  call  for  surgical  intervention : — Empyema 
of  the  gall-bladder,  abscess  around  the  gall-bladder  or  bile-ducts,  sup- 
porative  cholangitis,  chronic  catarrhal  inflammation  of  the  gall-bladder 
and  bile-ducts,  and  phlegmonous  cholecystitis. 

An  operation  for  gall-stones  is  usually,  in  the  first  instance,  under- 
taken for  explorator}-  purposes,  the  special  operation  which  is  called  for 
^ing  then  undertaken,  according  to  the  conditions  found  to  be  present. 
^  steps  of  the  exploration  will  therefore  be  first  described,  and  the 
details  of  the  separate  operations  given  subsequently. 
,  As  a  prophylactic  against  the  troublesome  haemorrhage  which  is 
^le  to  attend  operations  upon  patients  suffering  from  jaundice,  Mayo 
^bson  {Diseases  of  the  Gall-hladAer  and  Bile-ducts)  recommends  the 
•^odnistration  of  chloride  of  calcium.  He  prescribes  thirty-grain 
^^fces  every  four  hours  for  a  few  days  before  operation,  and  continues 
^  administration  for  some  time  after  the  operation,  giving  it  either  by 
*he  mouth  or  per  rectum. 

VOL.  n.  2-^ 
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Operation. — In  order  to  render  the  parts  more  accessible,  Mayo 
Robson  (loc.  supra  cit,)  places  a  fimi,  narrow  sand-bag  under  die 
patient's  back  at  the  level  of  the  liver.  This  brings  the  common  dnct 
two  to  three  inches  nearer  to  the  surface,  and  also  tends  to  open  out  the 
costal  angle,  and  displace  the  intestines  downwards  away  from  the 
liver. 

The   anaesthetic  will  usually  be  the  A.C.E.  mixture  or  chloroform, 
ether  being  unsuited  to  many  of  these  patients,  often  middle-aged  and 
stout  and  flabby,  and  the  subjects  of  chronic  bronchitis.     The  abdomen 
haWng  been  cleansed,  one  of  the  following  incisions  is  made  use  of  :— 
(i)  A  vertical  one,  over  the  prominence  of  any  swelling  present,  or 
straight  down  from  the  tip  of  the  cartilage  of  the  tenth  rib.     It  should 
be  four  inches  long  to  begin  with,  and  should  be  prolonged  down  to  the 
level  of  the  umbilicus  if  more  room  is  wanted  for  the  exploration  of  the 
common  duct.      This  incision,  if  the  wound  be  widely  retracted,  will 
answer  in  nearly  all  cases.     Where  the  adhesions  are  very  difficult  to 
deal  \Wth,  more  room  may  be  got  by  adding  to  it  a  transverse  incision 
carried  inwards  along  the  margin  of  the  ribs  at  its  upper  extremity. 
Another  very  useful  incision  which  is  always  employed  by  some  operators, 
and  which  is  excellently  suited  for  those  cases  where  much  difficulty  is 
expected,  is  a  transverse  or  curvilinear  one,  starting  a  little  below  the  tip 
of  the  ninth  rib,  at  the  outer  edge  of  the  rectus,  and  passing  in  a  trans- 
verse or  cui'vilinear  direction  into  the  loin ;  if  extra  room  is  needed  it 
may  be  carried  as  far  as  the  outer  edge  of  the  quadratus  lumbonun.* 
Either  of  the  above  incisions  will  give  better  access  than  one  in  the 
linea  semilunaris  or  linea  alba.     The  second  one  gives  the  best  access  of 
all,  but  we  must  wait  for  the  results  of  cases  which  have  been  adequatelj 
watched  before  we  can  accept  as  certain  the  statement  that  the  trans- 
verse incision  is  no  more  likely  to  be  followed  by  a  ventral  hernia  than 
is  the  vertical  one,  because  it  is  in  the  upper  and  firmer  part  of  the 
abdominal  wall.     Ilie  j)eritona9um   having  been  reached,  any  vessels 
which  need  it  are  secured  with  chromic  gut.     The  peritonaeum  is  neit 
picked  up  and  opened.     The  gall-bladder  and  bile-ducts  are  then  care- 
fully explored,  and  a  decision  come  to  as  to  the  further  measures  that 
will  be  necessarJ^ 

CHOLBCYSTOSTOMY. 

If  the  gall-bladder  is  distended  and  free  from  adhesions,  it  is  isolated 
by  means  of  iodoform  or  sterile  gauze,  then  aspirated  and  opened. 

If,  on  the  other  hand,  the  gall-bladder  is  small  and  slmmken  and 
imbedded  in  adhesions,  these  must  now  be  dealt  with.  Tlie  difficulties 
met  with  here  may  be  due  merely  to  omentum  or  distended  intestines 


♦  This  incision  is  recommended  by  Mr.  K.  M orison,  of  Newcastle-on-T7ne  (Am.^ 
«s'Mr//..  Aujrust,  1895,  p.  181).  He  gives  the  credit  of  it  to  Dr.  John  Duncan,  of  EJio- 
Imrgli.  Bcsitles  the  exccUent  access  which  the  incision  gives,  there  is  another  aJTiB- 
rage  which  will  l)e  given  when  the  subject  of  drainage  is  considered.  This  incision  i> 
practically  the  same  as  Courvoisier's,  much  used  on  the  Continent  and  in  Axn^nc*- 
viz.,  an  incision  about  ton  inches  long,  running  obliquely  parallel  to  the  lower  bonltf 
of  tlie  right  ribs,  and  about  half  an  inch  below  them,  >\ith  its  centre  lying  owrtnj 
swelling  that  is  present. 
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ling  the  gall-bladder,  or  adlie.sions  may  have  taken  place  about 
^  structure  to  a  varying  degree.  The  following  case  of  Mr.  Robson^s 
i  good  instance  of  the  difficvdties  which  may  be  met  with  : 
»c  tumour  mi  being  exposed  '*  seemed  to  be  composed  of  liver,  gall*bliLddcrT 
tiuieb«  and  omeiitiim  matted  togtsther.  No  fluctuation  could  be  mode  out,  and  the 
ICfUT  secerned  so  firm,  liard^  and  rjodulated  usi  to  g'ive  tlie  impreasioQ  of  being  mal%- 

tAn  fxploritig  syriuge  puslied  deeply  into  the  swelling  simply  withdrew  a  little 
!  but  on  pushing  the  needle  through  the  overlapping  edge  of  the  liver,  m  the 
etioti  of  the  cystic  duct,  pus  was  withdrawn.  On  attempting  to  sepamtc  the  liver 
^  whAt  was  supposed  to  be  the  gall-bladder,  pus  began  to  well  up^  but  fortunately 
fe  of  it  eecnped  into  the  peritouaial  cavity,  as  sponges  bad  boen  packed  round  the 
ling,  Ou  dilating  the  opening  sufficiently  to  admit  the  finger,  gall-stones  were  at 
I  felt,  one  of  which^  about  the  siate  of  a  «mall  walnut,  was  easily  removed;  the 
^d,  iinpjictcd  in  the  cystic  duct,  broke  in  removal,  leaving  the  distal  portion  still 
bcin  the  duct  j  this  was  removed  with  conaiderablt  diflficiilty;  as,  on  account  of  the 
king  of  the  parts,  the  finger  could  not  be  passed  beyond  the  cystic  duct  to  aid  in 
kxpiUsion ;  after  its  removal  the  index  finger,  on  being  pushed  into  the  duct  as  far 
|M|lki^^^MOvGred  another  impacted  stone,  which  it  was  found  impossible  to 
BBm^Bfcequel  showed,  this  was  perhaps  rather  a  happy  circumstance,  for,  on 
mPof  tha  depth,  the  friability,  and  the  adhesions  of  the  gall- Vila dder,  it  wai 
id  impoMibli?  to  suture  it  to  the  surfaet*,  as  the  stitches  would  not  bold ;  hcno€t 
Ir  the  suppurating  cavity  bad  bi^en  washed  out  with  a  solution  of  fluosilicatc  of 
%  (gr.  X. — Oj)  and  a  drainage-tii1>e  inserted,  the  upper  and  lower  ends  of  the 
iHk  wen?  drawn  togt^ther  by  silk  sutures  so  aa  to  soniewbat  limit  the  opening. 
Hptouseal  cavity  wai4  left  freely  open,  two  sponges  being  placed  on  each  side  the 
Qng  into  the  gall-bladder  so  as  to  absorb  any  discharge  flowing  out  of  it.  They 
Pt  11  first  changed  every  two  hours,  antiseptic  precautions  being  adopted.  At  the 
I  of  two  days  they  were  removed,  one  being  simply  applied  directly  over  the 
dnage-tubc,  so  as  to  press  the  parietal  peritonaeum  into  contact  with  the  visceraL" 

The*  patient  made  a  complete  recover)'. 

In  some  case^^  the  pall -bladder  nuty  be  aetyally  boried  in  adhesions, 
bolting  such  .stnietiire.s  as  the  abdominal  walL  omentum,  duodt^num, 
idpylortis.  The  liver  must  be  pushed  up  and  the  inte,stines  held  aside 
fth  iodoform  gauze  tampons,  bo  armnged  as  to  sliut  off  the  general 
ritonaBal  ?;ac.  The  adhesions  are  then  most  carefully  j^eparated  with 
fine  bhmt  dissector  (Fig.  93),  a  steel  director,  or  curved  scissors, 
ceding,  chiefly  troublesome  oozing  from  adhesions,  being  checked  by 
pture  or  by  firm  pressure  witli  gauze.  VVluIe  this  is  l>eing  effecte<l 
fe  operator  must  l>e  prepared  in  some  cases  for  an  esc^ipe  of  pus,  whicli 
te  been  »hut  in  by  tht-se  adhesions,  outside  the  gall-hladder  or  the 
fccta  lower  down.  In  one  case  of  Mr.  Thornton's  (Brit.  Med,  Jonni., 
te,  vol.  ii.  p.  902),  the  majority  of  the  stones — 412  were  removefl — 
f  in  a  cavity  in  the  li%^er  substance.  Through  the  liveMissue 
wdi  presented  in  the  incision  stones  could  be  felt  moving  on  each 
fcer:  the  gall-bladder  was  small  and  atrophied;  a  large  stone  occupied 
^conmion  duct.  Here  the  large  stone  oi4ginally  in  the  gall-bladder 
fl  become  impacted  in  the  common  duct,  the  other  stones  being 
Ined  in  the  hepatic  duct  and  fibove  it  in  the  liver^  where  tliey 
Wually  hollowed  out  a  cavity. 

■The  gall-bladder  having  been  found  and  freed  from  adhesions,  is 
^ght  into  the  wound  if  possible,  and  having  been  isolated  by  means 
gauze  tampons,  it  is  first  emptied  by  aspiration ;  tbe  j>uncture   is 

Etid  a  forefinger  inserted  to  feel  for  calculi.     If  it  is  clear 
t  will  l>e  di  ft]  cult  of  rem  oval,  the  edges  of  the  ojiened 
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gall-bladder  should  be  sutured  to  the  margins  of  the  wound  by  a  con- 
tinuous suture  of  sterilised  silk,  or  by  interrupted  ones  at  short 
intervals.  The  parietal  peritonaeum  must  be  carefully  taken  up,  and 
the  sutures  passed  at  a  sufficient  distance  from  the  edges  of  the  gall- 
bladder and  the  incision  in  the  abdominal  wall  to  ensure  a  good  hold.  The 
sutures  should  pass  through  any  bleeding  points  in  the  cut  gall-bladder, 
and,  as  they  are  inserted,  the  sponges  or  tampons  should  be  withdrawn!. 
Mr.  Mayo  Robson  (loc.  supra  cit,)  strongly  advises  the  following  method 
of  suturing  the  gall-bladder  as  likely  to  prevent  a  permanent  fistnia: 
The  serous  coat  of  the  gall-bladder  is  sutured  to  the  parietal  perito- 
nsBum,  and  the  mucous  coat  to  the  aponeurotic  layer  of  the  abdominal 
wall,  thus  leaving  the  skin  and  subcutaneous  tissue  free  to  granulate 
and  close  the  opening. 

The  gall-bladder  having  been  thus  safely  steadied  prior  to  any 
manipulations  which  may  be  needful — and  the  extraction  of  a  stone 
fixed  low  down  in  the  cystic  duct  is  often  a  prolonged  affair — any 
calculi  which  lie  near  the  surface  are  removed  witli  scoops  (Fig.  149), 

Fig.  149. 


Lawson's  Tait's  scoop  for  gallstones.    (Down's  Catalogue.) 

dressing-forceps,  or  the  forceps  shown  in  Figs.  1 50  and  151.  Of  these  I 
have  found  the  one  to  the  left  of  Fig.  151,  though  its  blades  appear 
somewhat  clumsy,  very  efficient  in  extracting  stones  when  the  ducts  are 
dilated.  Where  a  stone  impacted  low  down  in  the  cystic  duct  resists 
all  efforts  at  extraction  from  the  gall-bladder  by  scoops  or  forceps, 
attempts  must  be  made  to  push  it  up  into  the  gall-bladder  by  a  finger 


Fio.  150. 


Anderson's  forceps  for  the  extraction  of  gallstones.  As  the  blades  unlock, 
either  can  be  introduced  separately,  and  then  used  as  a  piobe  or  scoop.  In  > 
difficult  case  these  forceps  are  very  helpful.    (Do\\ti's  Catalogue.) 

introduced  into  the  abdomen  through  the  lower  part  of  the  wound. 
This,  after  the  gall-bladder  has  been  secured  by  sutures,  is  left  open-- 
kept  plugged  with  iodoform  gauze  or  a  carbolised  sponge — so  that  a 
finger  can  be  introduced  from  time  to  time  to  assist  any  instrument 
working  from  the  gall-bladder,  or  to  dislodge  any  calculus  out  of  tl»^ 
cystic  duct.  If  all  attempts  at  removal  or  dislodgment  fail,  the  calculus 
must  be  treated  by  cholelithotrity,  choledochotomy,  or  cholecystenten^* 
toniv  (rule  infra^. 

In  some  instances  it  will  not  be  possible  to  bring  the  gall-bladder  op 
to  the  abdominal  incision  and  suture  it  there.  Mayo  Robson  m^ 
this  difficulty  as  follows.  He  says,  "It  has  at  times  been  possible  to 
tuck  down  the  jiarietal  peritonaeum  to  the  edges  of  the  gall-blaAfe^ 


jiarietal  peritoiiaBum,  thus  forming  a  tu\n*  of  peritoniBum  around 
dmmage-fcul>e,  and  shnttitit,^  out  t!u*  general  jjerituiia^al  cavity.'' 
Either  of  these  plans  ia  available,  a  tube  should  be  placed  iu  the 


Jder  and  &uiTouiid<:*d  with  gauze  packin*^'.     This  will  be  founrl 
fc6  efBcient  in  preveniin^jf  leakage  into  the  peritona?al  cavity, 
turphy*8    Drainage-tube    Button    (Fig.   IS-)* — This   is   a    nvodifi- 

of  the   inventor'©  wt-11-known  anastomosis  button,  in  which  the 
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female  half  is  elongated  to  fonn  a  drainage-tube,  so  as  to  reach  from  the 
deep-seated  gall-bladder  to  the  surface.  The  following  is  the  way  in 
which  it  is  used  :  *'  The  gall-bladder  is  located,  a  sufficient  surface  of  its 
wall  exposed,  the  contents  aspirated,  the  purse-string  suture  (Fig.  103, 
p.  269)  inserted,  the  gall-bladder  is  incised,  the  small  half  of  button 
inserted,  purse-string  tied  and  cut  short,  the  tubular  portion  of  the 
button  is  then  pressed  into  position,  the  tube  is  then  drawn  out  as  far  as 
the  gall-bladder  A\dll  permit,  and  held  there  with  a  pin  passed  through 
the  opening  in  its  side.  During  the  time  that  the  pressure  atrophy  in 
the  portion  of  the  gall-bladder  clasped  between  the  button  is  tiJdng 
place,  a  cicatricial  wall  is  being  formed  about  the  tube  which  acts  as  the 
wall  of  a  sinus  after  its  production,  and  insures  continued  protection  of 
the  peritoneeal  cavity." 

The  following  criticism  is  by  an  American  surgeon,  Dr.  Binnie  (he, 
supra  cit) :  **  This  operation  is  extremely  ingenious,  but  in  many  cases, 
especially  those  in  which  its  use  would  otherv\ise  help  us  most,  it  is  in- 
applicable. If  the  gall-bladder  is  deeply  seat^,  and  its  walls  friable^the 
introduction  of  the  purse-string  suture  would  be  difficult  or  impossible. 
If  the  gall-bladder  is  veiy  small  and  shrunken,  it  cannot  contain  the 
male  half  of  the  button.  If  the  opening  is  in  the  duct,  the  button 
operation  is  generally  out  of  the  question.  For  these  reasons  the 
Murphy  operation  must  be  of  very  limited  utility." 

This  opefation  has  been  performed  in  two  stages,  as  in  opening  a 
hepatic  abscess  (p.  350),  but  this  is  quite  needless  here,  unless  the 
anaesthetic  should  be  taken  badly  or  some  other  quite  unforeseen 
complication  occur. 

CHOIJBCYSTOTOMY. 

Here  the  gall-bladder  is  stltured  at  once  after  the  extraction  of  the 
stones,  e.(j,,  with  a  continuous  suture  of  the  mucous  membrane,  and 
then  a  row  of  I^embert's  sutures,  and  returned  into  the  peritonaeal  sac. 
This  step  has  two  gi^ave  objections,  (i)  It  is  not  so  safe  as  cholecystos- 
toniy,  owing  to  the  risk  of  leakage  if  the  walls  of  the  gall-bladder  are 
at  all  inflamed  and  softened.  This  is  just  an  instance  of  an  operation 
where  we  hear  of  the  successful,  but  never  of  the  unsuccessful  cases. 
(2)  It  is  very  difficult  to  be  certain  that  all  the  ducts  are  patent.  If  • 
stone  be  left  behind,  suturing  and  returning  the  gall-bladder  will  give 
rise,  in  the  immediate  future,  to  dangerous  tension  on  the  sutures  by 
the  back-flow  of  the  bile,  while  it  prevents,  later  on,  any  attempts  being 
renewed  through  the  open  gall-bladder. 


CHOIiEUTHOTBITY 

The  term  has  been  applied  to  cnisliing  a  gall-stone  inside  one  of  the 
ducts.  The  method  was  lh*st  adoi)ted  by  Lawson  Tait,  who  made  useot 
foivej)s  in  order  to  crush  the  stone.  This  plan,  however,  is  not  to  be 
rcconinicnded,  owing  to  the  danger  of  injuring  the  wall  of  the  dact. 
Mayo  Hobson  (loc,  tuij^ra  cit.)  crushes  the  stone  by  pressure  between  the 
tliunil)  and  finger,  and  reports  thirty-one  cases  in  which  he  has  adopted 
this  i)lan  without  any  subsequent  trouble  from  damage  to  the  ducts. 


OHOLEDOCIIOTOMY. 
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In  the  case  of  the  common  duct,  the  left  forefinger  is  j^^H^^ough 
the  foramen  of  Wiiislow  behind  the  stone,  and  the  thnmS^^^ced  iu 
front  of  it.  Pressure  first  produces  flattening  of  the  stone  ;  but  un  chang- 
ing the  position  of  the  fingers  so  that  the  ed^^eg  of  the  flattened  stone 
are  presided  tugetlier,  fracture  info  a  nutnber  of  ^mall  ptecej^  usually 
takes  plaee*  TheBe  are  tlien  pressed  on  into  the  dnodenuui  or  washed 
tJimugh. 

Stones  which  are  too  hanl  to  l:>e  eru«^hed  in  tliis  way  shonld  be 
removed  by  choledochotomy,  unless  the  couflition  of  the  patient  forbids 
injlhing  further  being  done.  In  this  case  the  action  of  solvents 
apjilird  through  the  choh*cystostuniy  wound  must  ht*  tried. 

Imjjacted  stones  have  also  been  broken  up  by  means  of  a  needle 
lUBsed  through  the  wall  of  the  duct,  3Iayo  Robson  and  others  have 
Oome  to  the  conclusion  that  this  metho<l  is  unadvisable  on  account 
rf  unavoidable  damage  to  the  ducts. 

The  chief  objection  to  cholelithotrity  is  the  ditliculty  of  completely 
dearing  the  ducts  of  dchns.  On  this  aceount  cholecystAistomy  should 
be  performed  at  tlie  same  time,  and  the  ducts  thoroughly  syringed 
through  mth  warm  sterile  water. 


CHOLEDOCHOTOMY. 


This  term  has  been  given  to  the  operation  of  I'emoving  stones  from 
the  biliarj'  ducts  by  direct  incision.  This  method  haa  gained  ground 
very  much  of  late  year's.  Its  safety  in  careful  and  competent  hands 
has  been  established,  and  it  has  been  proved  t!iat  stones  ijnpaeted  deep 
in  the  cystic  or  in  the  common  duet,  which  otherwise  must  have  been 
left  behind   as  pei'sistent  sources  of  misery  or  as  causes  of  an  ojien 

|JWiary  fistula,  extraction  by  opening  the  gall-bladder  or  cholelithotrity 
mving  proved  impossible,  can  now  be  safely  removed. 

While  the  import^-int  relations  of  these  ducts — especially  the 
<*ominon — must  always  be  remenibei*ed,  the  presence  of  the  stone 
Itself  forms  a  reliable  guidcj  as  long  as  the  incision  is  made  directly 
over  it, 

^Ve  will  take  the  operation  for  removal  of  a  calculus  from  thti 
common  duct.  The  incision  in  the  abdominal  wall  being  lengtheiied 
"  neceasar%^  so  as  to  give  satisfactory  exposure  of  the  parts  concerned, 
the  liver  is  held  up,  the  edges  of  the  wound  are  held  widely  open,  nud 
the  position  of  the  stone  accurately  defined.  Ont-  of  the  rt-tractoni 
«ho\vn  iu  Figs.  153  and  154  may  liere  Ije  found  useful  ii^  keeping  back 
f"^  intestines.  The  area  of  operation  is  then  carefully  shut  off  by 
lorlotorni  gauze  packing  and  sponges  secured  to  force} js,  and  any 
^Ihesiong  over  the  stone  are  ver}^  carefully  separated  while  the 
^iwocJenum  is  drawn  down  or  turned  aside.  The  stone,  firndy  held, 
^^  'Uised  as  high  as  possible.  The  incision  is  not  to  be  made  until 
^^^  surgeon  feels  certain  that  he  is  directly  over  the  stone.  The 
***cai>e  of  bile,  wliich  is  very  profuse  if  it  has  been  long  pent  up 
or  if  f[)^j  blocked  duct  is  dilated,  must  be  met  by  assiduous  sponging 

^  ^ashuig  away  with  boded  water. 

^Aftet*  removal  of  the   main    stone  the  ducts   must   be    thoroughly 
systematically   explored ;    for   as    1ms    already    been   pointed 


OPERATIONS  ON  THE  ABDOMEN. 


thc-re  ai*e  usually  several  stones  present,  and  the  failure  to  rem 
tljein  all  \sill  remler  the  operation  useless.     This   exploration   shoi 
be  rarrifd  out  with  the  finger  if  the  ducts  are  sufficiently  dilated, 
lailiiig  thi^    by   a   l>ent  prol>e  or  j^mall   scoop.     The   finger,   ho\Yev 
should  Ije  employed  wherever  possible,  Ijecause  it  is  the  only  real 


Manuseira  iniestise  gnmrd. 


leans  of  treating  tlu-  opening  in  tlie  duct.     It"  the  passages  above  c* 
elow  art^  jiatent,   if  the  oijcniiig  is  accessible,   and   if  tlie   patiep 


means 

below  art^   jiatent,   ,.    ....    ..^ ^   .^  ^,   ,^   ^. 

condition  admits  of  furtht^r  prolongiog  of  the  o|)erationy  sutures  sho 
certainly  he  employed  for  the  additional  security  vvliich  they  giv^^ 

♦  Even  if  the  suturee  do  not  lioldt  Ihey  do  gcod  by  preventing  or  leesGning     * 
c^apc  of  bile  wbile  adhesions  are  forming  to  shut  of!  the  peritonaat  mml 
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The  escape  of  bile  being  prevented  by  the  pressure  of  the  fingers  above 
the  opening,  the  incision  by  which  the  stone  has  been  extracted  is 
closed  by  a  continuous  suture  of  chromic  gut  for  the  duct  itself,  while 
a  second  set  of  sutures  of  silk  are  used  to  draw  together  the  cut  edges 
of  the  overlying  peritoneBum.  The  sutures  are  best  inserted  by  a  small 
folly-curved  needle  held  in  pressure-forceps,  by  Mr.  W.  A.  Lane's  cleft 
palate  needles  held  in  his  special  needle-holder  (vide  Fig.  197,  vol.  i.), 
or,  as  recommended  by  Mr.  M.  Kobson,  by  a  rectangular  cleft-palate 
needle.  The  value  of  a  free  incision,  opening  up  the  wound  in  every 
direction,  pulling  up  the  liver,  drawing  do^Ti  the  duodenum  and  colon, 
and,  perhaps,  the  use  of  an  electric  lamp,  will  be  very  apparent  now. 
The  assistants  must  be  assiduous  with  well-applied  sponge-pressure. 
In  the  words  of  Dr.  Binnie,  of  Kansas  City  (Aim,  of  ourg.,  Nov. 
1894,  p.  563):  "A  diflSculty  which  occasionally  confronts  the  surgeon 
is  to  distinguish  at  the  bottom  of  a  deep  and  narrow  pit  the  wounded 
duct  from  oozing  adhesions  recently  divided." 

Fio.  155. 


Halsted's  Hammer. 

Mr.  Halsted  (John  Hopkins  Hosp,  Bull.  April  1898)  recommends 
the  use  of  a  small  metal  hammer  in  order  to  facilitate  the  introduction 
of  sutures.  The  head  of  the  hammer  is  made  in  a  variety  of  sizes  and 
is  fitted  with  a  long  slender  handle  (Fig.  155).  The  hammer  chosen 
should  be  large  enough  to  fully  distend  the  duct.  The  head  of  the 
hammer  is  passed  through  the  incision  in  the  duct  and  serves  to  steady 
the  latter  and  also  to  lift  it  up  towards  the  surface  while  the  sutures 
are  passed.     The  hammer  is  then  removed  and  the  sutures  tied. 

Where  the  opening  cannot  be  sutured,  the  surgeon  will  use  either 

^ome  of  the  adjacent  soft  parts  to  act  as  a  dam  between  the  duct  and 

sixrface,   and  so  prevent  the  bile  from  entering  the  peritoneBal  sac,  or 

b^    will  employ  drainage  and  iodoform  gauze.     Amongst  the  soft  parts 

tl^^^t  are   handy,  the   omentum   at   once  presents  itself  as  the  most 

^^«fcilable.     Mr.  Mitchell  Banks  {Liverpool  MecL-Chir,  Joum.,   1893,  p. 

30^)  in  a  case  of  cholecystostomy,  in  which  the  incision  in  the  gall- 

"^"^<lder  could  not  be  united  to  that  in  the  abdominal  wall,  made  use  of 

"  ^lie  round  ligament  of  the  liver  and  some  neighbouring  omentum, 

^"ich  he  fastened  to  the  gall-bladder  and  succeeded  in  so  banking  it  up 

^  "^  prevent  the  bile  from  flowing  into  the  peritonaeal  cavity."     Binnie, 

^^     ^Kansas  City  {loc.  supra  cit),  made  use  of  separated  adhesions,  after 

^^^^^^cting  a  calculus  through  the  opened  cystic  duct. 

^Suture  of  the  wounds  in  the  bladder  and  the  duct  might  have  been  possible,  but 
•*  ^t  "^oald  certainly  have  taken  much  time  I  decided  to  drain,  but  at  the  same  time 
^  -Q»uUd  up,  of  omentum,  mesentery  and  existing  adhesions,  a  diaphragm  between  the 
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track  of  the  drain  and  the  general  peritonseal  cavity.  Thus  the  wounded  bHiarr 
passages  were  left  open,  a  few  stitches  of  catgut,  judiciously  placed,  bound  together 
the  various  structures  above  mentioned  in  such  a  way  that  in  a  few  hoars  they,  became 
an  impervious  rampart  of  adhesions.  .  .  •  A  rubber  drain  was  also  passed  to  the 
bottom  of  the  wound,  and  surrounded  throughout  its  whole  length  with  a  liberal 
supply  of  iodoform  gauze." 

Drainage. — It  \vill  be  safer  to  always  use  this  in  some  form  or  other* 
whenever  the  ducts  have  been  incised,  but  with  more  elaborate  pre- 
cautions, of  course,  when  no  sutures  have  been  inserted.  To  take  the 
latter  case  first.  A  cui*ved  glass  tube,t  with  the  end  turned  upwards, 
should  always  be  inserted  if  possible  into  the  opening  in  the  duct — an 
easy  matter  when  these  are  much  dilated.  It  should  then  be  carefully 
packed  around  in  its  whole  length  with  iodoform  gauze.  The  readiness 
with  which  this  forms  adhesions,  leading  to  bleeding  and  difficulty  in 

detaching  it,  is  well  known 
^^"-  ^56.  to  those  who  have  used  it 

in  abdominal  siurgerv. 

Dr.  R.  Abbe,  of  New  York, 
recommends  the  method  of 
drainage  shown  in  Fig.  156, 
which  he  has  used  success- 
fully (toe.  supra  cit).  A 
stone  having  been  removed 
from  the  common  duct, 
a  large  drainage-tube  was 
passed  into  the  hepatic  duct 
through  the  opening  in  the 
common  duct,  tliis  opening 
being  then  sewn  up  with 
fine  silk.  Around  the  tube 
which  emptied  the  liepatic 
duct  a  larger  one}  was 
placed,  reaching  to  the 
common  junction,  and  a  light  iodoform  tampon  was  finally  pushed  in. 
All  the  bile  came  through  the  tube  for  five  days ;  the  inner  one  was 
removed  on  the  second  day,  and  the  sinus  closed  in  three  weeks,  the 
patient  making  an  excellent  recover}'. 

Where  the  opening  has  been  closed  with  sutures  it  will  still  be  wise 
to  use  a  drainage-tube  for  a  day  or  two,  the  indication  for  this  being 
clearer  in  cases  where  the  suturing  has  been  attended  witli  difficulty, 
where  the  edges  of  the  duct  are  much  bruised,  and  where  any  con- 
traction may  exist  in  the  biliary  passage  below. 


Abbe's  method  of  suture  and 
drainage.  A  draiuage-tube  has 
been  placed  in  the  hepatic  dnct ; 
an  opening  in  the  common  duct 
is  sutured.  The  gall-bladder  has 
been  removed.  This  fact  is  not 
shown. 


/ 


*  It  has  been  stated  that  drainage  is  not  needed  as  pure  bile  does  not  cxdte 
l)i!ritoniti8.  I  am  of  opinion  that  the  surgeon  can  rarely  tell  for  certain  whether 
the  bile  is  pure  or  not.  Certainly  in  cases  where  there  have  been  repeated  attacks  of 
eholclithiadis  with  pyrexia  it  is  extremely  probable  that  the  bile  is  infected  from  the 
intestines—^'./;.,  with  the  haciltm  coll  conumtnU,  And  this  is  the  more  likely  when  anj 
])jirt  of  the  ducts  has  Inicu  long  dilated  into  a  large  sac. 

t  If  the  flow  of  bile  is  profuse,  syphonage  (p.  383)  may  be  adoptetl,  rubber  tubing 
bciiij^  attached  to  the  glass  tube. 

*  If  glass  tubes  are  used  care  must  be  taken  that  the  end  is  not  jammed  again** 
tho  structures  with  which  it  is  in  contact,  otherwise  ulceration  may  readily  follow. 


If  any  bile  has  escaped  into  the  peritonjeal  sac — ^a  rare  rontin^ncy 
if  the  gauze  pa(?kiog  has  been  careful — ^tliere  are  two  places  wliere  it 
may  be  well  to  inserf  a  draina^e-tiibtv  One,  if  the  flow  ha.s  been  very 
free,  is  in  Dongla«s  pouch  by  an  incision  above  the  pubes ;  this  will 
be  seldom  reqnired*  The  second  and  more  suitable  spot  is  one  to 
which  Mr.  Morison,  of  Newcastle,  has  drawn  attention  {Brit.  Med. 
Jouni.,  %^ol.  ii.  1894,  p.  968),  He  there  shows  that  in  the  right 
hypochondrinni.  between  the  liver  and  the  colon,  is  a  natural  space 
with  barriers  which  separate  it»  more  or  less  completely,  from  the 
geneml  sac.  Bile  may  be  allowed  to  escape  into  this  sjtace,  as  long 
as  it  is  efficiently  drained  by  an  incision  made  through  the  posterior 
parietes  ini mediately  below  the  lower  end  of  the  right  kidney.  If  the 
curved  incision  which  Mr.  ilorison  and  others  recommend  (p,  354)  be 
made  use  of,  the  drainage-tu1>e  will  be  in  the  lower  and  onter  angle 
of  the  wound. 

Before  leaving  the  subject  of  extraction  of  stone  from  the  biliary 
passage  it  remains  tu  refer  to  one  Imlged  so  far  down  in  the  common 
duct  as  to  be  practically  immediately  outside  the  duodenum.  As  might 
be  expected,  such  stones  are  very  difficult  to  identify.  The  peritonseal 
,c  having  been  opened,  any  omentum  adherent  to  the  abdonrinal  wall 
the  neighbourhood  of  the  liver  must  be  separated,  other  adhesions 
caiefully  divided,  and  the  gall-bladder  identiiied,  if  possible^  as  a  guide* 
The  pyloras,  duodemim,  and  transvei*se  colon  most  also  beidtntitied  and 
drawii  to  the  left  dowmwards.  The  liver  must  be  kept  well  up  out  of 
the  way  with  retractors  or  the  fingers  of  an  assistant.  The  identifiwi- 
tion  of  the  common  duct  will  now  var^"  in  difficulty  according  as  its 
relations  are  natural  or  matted  by  adhesions.  If  the  foiTuer  is  tlie  ciise, 
the  stone  being  exactly  token  as  a  guide,  a  vertical  incision  is  made 
through  any  fold  of  peritonteum  j^assing  down  to  or  in  front  of  the 
mesocolon,  including  the  mesocolon.  The  vertical  incision  is  deepened 
with  a  bhmt  dissector  or  the  finger  until  the  head  of  the  pancreas  is 
exposed  and  the  deeper  surface  of  the  duodenum,  including  the  whole 
length  of  the  comniOTi  duct.  Tins  will  be  facilitated  by  pulling  the 
duodenum  well  over  to  the  middle  line.  The  importance  of  working 
most  carefully  just  over  the  stone  is  sliown  by  the  relations  of  the  com- 
mon duet:  '*  This  receiinng  the  cystic  and  hepatic  ducts  about  two 
inches  below  the  liver  in  the  beginning  of  its  course  lies  directly  in  front 
of  the  portal  vein.  Below,  before  it  enters  the  duodenum,  it  crosses  the 
inferior  vena  cava.  Its  orilice  adnnts  the  passage  of  a  probe  or  director 
pretty  easily/'     (Hicluirdson.) 

Another  proof  of  the  importance  nf  the  relations  of  the  common  duct^  is  shown  by 
the  fact  that  evt*n  in  Mr,  Majo  Robsou'**  experienced  hands,  fijeeal  extra vaaation  took 
place  from  a  sraall  perforation  in  the  colon,  catised  by  x\\ii  yeparariu.^'  adhesions  during 
the  rcniuval  of  a  alone  from  ihe  common  duct,  the  itijury  beiiij^  unrtTt»gnli*ed  at  the 
time.  Another  inKtnictive  case  is  that  of  rioiaa  {t'lmadian  Praetitioner,  April,  1894). 
Here  several  clones  were  lotl^cdin  the  common  duct,  the  duudenumwas  accidentally 
lonif  and  thb  opening  was  erdargcd  in  the  hope  of  reaehiiig  the  stones  through  the 
opening  in  thedact^  bnt  this  point  eoukl  not  be  found.  The  euramon  duct  was  accord- 
ingly opened  and  the  stones  removed.  The  dnet  was  suturci>i»  btn  owing  to  the 
friability  of  the  tissaejs  at  the  dte  of  the  rotighened  stono,  it  was  imprtssible  to  prevent 
the  leakage  of  bile.  Drainage  wa*  employed  with  iodoform  gauze.  The  bile  continued 
U*  flow,  but  increased  i^Ufldenly  after  vrjinitin^,  and  the  case  ended  fatally  fifty-six 
boors  alter  the  operation* 
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The  site  of  the  stone  having  been  reached  with  certainty,*  the  follow- 
ing methods  are  open  to  the  surgeon :  (i)  Pushing  it  into  the  inteetine, 
or  upwards  into  a  more  accessible  position.  If  this  fail,  a  trial  may  be 
made  of  breaking  up  the  stone  with  the  finger  and  thumb.  (2)  The 
duct  may  be  incised  either  directly,  if  it  can  be  detached  from  the 
pancreas,  or  through  the  tissue  of  this  viscus.  Dr.  T.  A.  McGraw,  of 
Detroit,  adopted  this  latter  plan  successfully,  having  first  made  certain  of 
the  stone  by  a  puncture  with  an  exploring  needle.  This  most  capable 
operator  is  inclined  to  think  that  an  incision  into  the  duct  through  the 
pancreas  is  preferable  to  one  through  the  duct  wall  only,  as  the  surgeon 
is  thereby  enabled  to  apply  two  or  three  tiers  of  sutures.f  (3)  The  stone 
may  be  removed  through  an  incision  in  the  duodenum,  adopted  by  Dr. 
McBumey,  of  New  York,  Mayo  Robson,  and  otliers,  or  a  finger  intro- 
duced through  the  incision  in  the  bowel  may  dislodge  the  stone  and 
enable  it  to  be  pushed  upwards  into  a  more  accessible  point  in  the  com- 
mon duct  where  choledochotomy  may  be  performed.  The  o])ening  in 
the  intestine  is  subsequently  sutured.  This  plan  is  spoken  highly 
of  by  Mayo  Robson,  who  has  adopted  it  seven  times,  five  of  the 
patients  recovering.  He  says  '*  for  calculi  situated  in  the  lower  third 
of  the  common  duct,  especially  if  impacted  in  the  diverticulum  of  Vater, 
the  operation  is  decidedly  preferable  to  the  ordinary  choledochotomy,  as 
not  only  is  it  easier,  but  an  incision  of  the  narrow  orifice  of  the  bile- 
duct  in  the  duodenum  leaves  a  patent  opening,  which  vrill  allow  any 
other  concretions  that  mav  have  escaped  obsen^ation  to  pass  without 
difiiculty." 
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In  this  operation  a  communication  is  made  between  the  gall-bladder 
and  the  small  or  large  intestine.  Whenever  feasible  the  duodenum  or 
upper  jejunum  sliould  be  preferred.  When  the  small  intestine  is  too 
matted  by  adhesions  to  come  up  sufficiently,  the  hepatic  flexure  of  the 
colon  should  be  chosen.  It  has  I'eceived  gi*eat  impetus  lately  owing  to 
the  recommendations  which  it  has  received  from  Dr.  Murphy,  of  Chicago, 
the  facility  with  wliich  it  can  be  performed  with  his  most  ingenious  and 
expeditious  button,  and  the  good  results  which  the  published  cases  show. 
The  chief  indications  for  the  operation  ai*e :  (i)  Irremediable  obstruc- 
tion of  the  common  duct,  due  to  calculus  or  cicatricial  contraction.  The 
second  cause  is  very  rare,  and  it  is  probable  that  as  time  goes  on  and 
surgery  proves  what  can  be  done  for  calculi  impacted  here,  this  indication 
will  very  rarely  arise.  (2)  In  obstruction  of  the  cystic  duct,  where 
cholecystectomy  is  impracticable.  (3)  A  persistent  fistulous  opening 
after  operations  on  the  gall-bladder,  or  due  to  stricture,  or  occlusion  of  the 

'•''  A  sione,  impactotl  in  the  duct,  low  down,  may  give  a  hard  or  nodular  feel  which 
may  buj^gest  malignant  disease  of  the  head  of  the  pancreas :  an  exploring  needle  will 
clear  up  the  ease. 

t  It  is  noteworthy  that  in  Dr.  MeGraw's  case,  the  jaundice  and  the  itching  were 
both  inten.sitied  for  the  two  ilays  which  followetl  the  operation.  This  was  attributed 
to  obstruction  from  a  blood  clot  or  due  to  swelling  of  the  incised  tissues.  It  is  jwt 
])ossible  that  it  may  have  been  due  to  over-complete  suturing.  If  the  duct  is  not 
dilated  there  must  always  be  a  risk  of  closing  its  lumen  for  a  time. 
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common  duct,  giving  rise  to  a  constant  escape  of  bile,  causing  persistent 
excoriation  and  annoyance,  owing  to  the  eczematous  rawness.  In  such 
cases  the  operation  of  cholecystenterostomy  was  recommended  ten 
years  ago  in  this  country  by  Mr.  Willett(Bn/.  Med.  Joum.,  vol.  ii.  1886, 
p.  903).     (4)  Mayo  Robson  also  gives  chronic  pancreatitis. 

(5)  Another  indication  which  has  been  sometimes  given  is  malignant 
disease  about  the  head  of  the  pancreas  occluding  the  common  duct  and 
giving  rise  to  jaundice,  itching,  &c.  In  such  cases  cholecystenterostomy 
must  involve  greatly  increased  risk.  Heemorrhage  and  imperfect  repair 
are  the  chief  dangers,  the  first  especially  so,  as  will  be  seen  from  the 
case  given  below  of  Dr.  F.  J.  Shepherd  of  Montreal  (p.  367).  Dr. 
Murphy  himself  (Chicago  Clin.  Rev.,  Feb.  1895)  considers  the  operation 
here  very  unsatisfactory,  there  having  been  seven  deaths  out  of  the 
eight  cases.  Two  died  from  shock,  one  from  a  twisting  of  the  small 
intestine,  before  the  approximation  was  made,  a  volvulus  being  thus 
produced.  In  another  case  the  gall-bladder  was  so  friable  that  it  tore 
like  wet  paper  when  the  sutures  were  inserted,  and  after  the  button  was 
in  position  and  the  abdomen  closed,  the  friable  wall  gave  way  and 
peritonitis  followed.  Dr.  Murphy  accordingly  advised  that  if  the 
operation,  be  made  use  of  in  case  of  obstruction  due  to  malignant 
disease,  it  should  only  be  in  the  early  stage. 

The  indications  for  cholecystenterostomy  having  been  given,  the 
means  of  performing  the  operation  will  next  be  considered.  These  are : 
(l)  Suture  alone  ;  (2)  Suture,  aided  by  one  of  the  bobbins  now  coming 
into  use,  so  as  to  give  support  to  the  sutures  and  facilitate  their 
insertion.  Of  these,  Mr.  Robson's  is,  I  believe,  the  only  one  which 
has  been  used  as  yet.  Two  cases  are  very  briefly  given  {Brit.  Med. 
Joram.^  vol.  i.  1894,  p.  902).  In  one  of  them,  when  the  dilated  cystic 
duct  had  been  united  to  the  colon,  the  jaundice  recurred  a  few  months 
later.  (3)  Murphy's  button.  Cholecystenterostomy  by  this  method 
requires  careful  attention.  The  attractiveness  which  the  simplicity  of 
this  most  ingenious  device  must  always  carry  with  it,  the  success  *  which 
it  has  met  with  in  skilful  hands,  make  it  very  probable  that,  in  the  zeal 
of  securing  an  immediate  success,  this  operation  may  be  performed,  if  it 
liad  not  already  been  so,  much  too  often.  Thus,  to  take  both  sides  of  the 
question,  on  the  one  hand  we  have  these  advantages :  the  two  viscera 
which  are  to  be  united  are  often  readily  reached  by  a  comparatively 
small  incision.  The  button  is  very  quickly  adjusted,  the  bile  soon 
passes  by  the  new  channel,  the  jaundice  and  itching  are  lost  and  the 
fseces  again  become  natural.  On  the  other  hand  the  following 
objections  present  themselves  to  every  candid  and  well-informed  thinker. 
(i)  It  is  clear  from  the  account  of  several  of  the  cases  that  the  cause  of 
all  the  trouble  might  have  been  removed,  and  not  only  relieved.  Thus, 
in  several,  stones  were  not  removed  from  the  gall-bladder,  and  the  ducts 
were  not  even  examined.f     Yet  these  cases  are  published  as  successes. 

*  Dr.  Murphy,  in  a  report  up  to  1897,  gives  sixty-seven  cases  of  cholecysten- 
terostomy for  non-malignant  obstructive  jaundice,  with  only  three  deaths. 

t  Dr.  McGraw,  of  Detroit,  and  Dr.  Elliot,  of  Boston,  both  bring  a  further  objection 
against  the  button  consequent  on  this,  that  it  often  leaves  behind  it  in  the  form  of  a 
stone  or  stones,  sources  of  irritation,  which  may  develop  later  into  conditions  of 
danger.  Time  must  show,  with  careful  watching  and  accurate  reporting  of  cases,  how 
far  this  criticism  is  justified. 
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As  tills  opt^ration,  rendered  so  simple  by  Murphy's  button,  is  likely 
be  reriorted  to  in  cases  of  stone  iii^pacted  in  the  three  bile  dacts,  it  i 
ri^ht   to   point   out  that  mwlerii  niethodjs  and  recent  ejcperience  haf 
i*endered  removal  of  stones  In" incision  so  safe  in  ^^kilJed  hands  that  tl 
step,    eholedoehotomv,   i.s   always    to   he    preferred,   when    possible, 
cholecystenterostomy.     In  other  words,  those  of  Dr.  McGraw  (Ann, 
Surg.y  Aug,  1895,  p.  169)  *'  we  should  try  not  only  to  relieve,  but  ala 
to  cure/'     (2)  Another  objection,  though,  I  believe  only  proved  by  one 
case    a8  yet,  is   that  of  septic    infection   of  the  ducts  and  liver  from 
tire  intentine.     We  must  remember  how  very  ditterent  are  the  conditions 
after  cholecystenterostuiny,  to  those  in  health,  as  regards  a  communica— 
tion  between  the  intestine   and  the  biliary  jmssages.     That  a  patient:^ 

Fio.  157. 


Cliol««yBteiiteroKt»my  with  Murpiiy'H  button.    (0own'»  PampbleQ 


nffer  this  operation,  as   long   as    the    oiDening  i-eniains    free,  mus' 
mrMaretl    with   the  danger   of  sefjtie    infection    is    proved    by   a    cj 
reported  l)y  Uickard  {BnlL  Sov.  Chir,,  t.  xx,  1 894,  p.  5/3).     Here  death 
occurred    fifty-three    rlnys    after    cholecystenterostomy,    although    the- 
patient  did  \\-ell  at   fitst.     The  necmpsy  showed  that  death  was  dc 
to    infection   of  the    biliary    ]iassages    from   the    intestine,   nunierOB 
abst*es8es  due  to  ascending  infection  being  present,     (3)  Thei'e  is  tl 
risk  of  contract  km.      Uidess  the  opening  is  madt-  very  free,  tliis  may  S€ 
in   after  any  method.     (4)   Haemorrhage.     This   risk  must  be  present 
however  cholecy stent erostomy  is  |)eriormed,  in  cases  of  obstruction  fron 
malignant    disease,   owing  to  the   tendency    to   htemorrhage   in   thes 
cases  ;    it  is  esyiecially  likely  to  follow  the   use   of  Murphy's  button, 
whenever  a  thickene^l  condition  or  friability  of  the  tissues  prevents  the 
button  talving  that  grip  wliich  is  so  essential  for  success.     All  surgeon 
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owe   much  to  Dr.    F.  C.  Sheplierd,    of  Montreal,  for  the  candid  way 
in  which  he  has  drawn  their  attention  to  this  fact  (Ann,  of  Siir*f.,  May 
1893^^'  581): 
His   patiiMit,  aged  36,   had  a  biliary  fistula  resulting  from  a  preyious  cholecyst- 

I  ostomy  for  Ittuudice,  pain,  ice,  p(?rforiiii*ii  four  mouths  pn'vioualy,  when  110 
atone  was  found.  Owing  to  the  aiinoy^iuce  of  the  cotitiriual  diHcharge  of  bile,  the 
abdomen  was  opened  again  by  an  ineision  inteM-nal  to  the  old  fistula,  and  a  mass  of 
malignant  disease  was  now  found  involving  the  pancreas  and  duodenum.  It  was 
decided  to  unite  the  gall-bladder  with  the  colon  instead  of  the  duodeuura^  *'as  being 
easier  and  more  rapid^  and  quite  aB  benefidal."  The  button  was  introduced  without 
▼ery  much  ilifliculty^  the  purse-string  suture  being  first  inserted.  Owing  to  the 
thickness/  of  the  gall-bladder  there  was  some  puckering,  and  the  parts  did  not  come 
together  without  considerable  pressure  on  the  button.  On  dropping  back  the  bowel 
and  gall-bladder  with  the  button  there  was  no  tension,  and  the  parts  seemed  to  be  in 
accurate  appositiont  and  to  lie  comfortably.  It  was  decided  not  to  close  the  fistulous 
opening,  as  it  was  felt  that  this  would  close  of  itself.  On  the  morning  of  the  fourth 
day  (the  patient  having  gone  on  well  in  the  interval)  blood  was  found  to  be  oozing 
from  the  gall-bladder  and  the  abilominal  wound.  In  spite  of  gauze-packing  this 
COntlBuedi  and  the  patient  passed  into  a  itate  of  collapse.  On  opening  the  abtlominal 
woand  it  was  seen  that  the  hteoiorrhage  eame  entirely  from  the  gall-bladder.  The 
batten  had  cut  through  the  thick  and  friable  waOs,  and  could  be  easily  seen.  To 
remove  the  button  it  was  necessary  to  incise  both  gall-bladder  and  bowel  and  unscrew 
the  button.  It  being  uweless  to  reinsert  the  button,  it  was  decided  to  sew  up  the 
openings  in  the  gall-bladder  and  colon.  A  fresh  oozing  took  place  about  twenty-four 
hours  later,  and  the  patient  sank,    A  partial  necropsy  showed  that  the  obstruction  of 

■    the  common  duct  was  due  to  malignant  disease  of  the  head  of  the  pancreas, 
Kiister  (^Vt*r/tandL  d.  Betit.  (h*Meihch./.  Chlr.,  April  1S61),  reports  a  case  iu  which 
two  Stones  had  l^eeij  removed  by  incision  of  the  dilated  common  duct,  the  opening 
being  closed  by  a  double  row  of  sutures.     Gauite -drainage  was  employed.     Eleven  days 
after  the  operation,  hiemorrhage  took  place  from  the  drain-truer,  this  wtm  arrested  by 
the  thermo-cautery,  and  fresh  packing  with  iodoform  gauze.     The  patient  recovered, 
and  a  year  later  passed  two  stoneu, 
|h         (5)  Tlie  button  may  not  be  passed.     This  happened  in  a  case  of  Dr. 
f     Briddon's  {New  York  Simj,  Soc,  1S96).     Hera  the  bladder  was  dilated 
with  non-contractile  walls.     The  bui'ton  probably  fell  into  this  vd^cusias 

I  the  larger  chamber,  and  there  remained,  two  nioiitIi8  later,  withont 
causing  inconvenience.  Two  other  objections  are  brought  against 
cholecyatenterostomy  by  Dr,  McGraw.  (6)  It  produces  adhesions 
between  previously  detached  organs,  adhesions  wln'cli  may  interfere 
W'ith  tlieir  movements  and  with  their  actions.  (7)  After  this  operation 
tlie  bile  h  divert^t-d  through  the  cystic  duct  ami  gall-bladder  into  the 
to^reL  The  gall-bladder  takes  on  itself  the  function  of  the  common 
duct,  and  the  common  duct,  remaining  patulous  at  its  uj)per  end, 
JTetoeives  a  certain  amount  of  bile  which  stagnates  under  conditions 
H^liich  favour  its  cry  stall  t^ation,  especially  if,  as  is  often  the  case, 
tri^  common  duct  already  contains  stones.f 


^  It  will  be  noticed  that  no  mention  is  made  of  the  gall-bladder  being  friable,  the  con- 
*"^*^<^ri  which  was  found,  a  little  later,  to  have  contributed  so  largely  to  the  fatal  result. 
'     '*  Here  then  we  have  the  b<*ginning  of  a  morbid  coutiition  of  which  no  man  can 
*    ^s<i€  the  end.    There  is  no  reason  why,  in  the  course  of  time,  the  obstructed  duct  may 
***    ^>ecome  full  to  overflow  with  numberless  gall-stones  which  could  not  fall  in  this 
"'^ptacle  to  cause  fully  as  much  disturbance  as  in  the  gall-bladder  itself.*'    Only 
^^f  ul  watching  of  cases  can  prove  whether  the  alwve  criticisms  are  true.    Those 
eons  who  are  fatniliar  vN-ith  Dr.  McGraw's  work  will  feel  with  me  that  they  cannot 
patttied  over. 
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Of  the  tliree  methods  above  mentioned,  however,  that  by  means  of 
Murphy's  button,  in  spite  of  the  above  objections,  is  certainly  the 
best  to  adopt  on  account  of  its  rapidity  and  efficiency  as  shown  by 
the  results  given  above.  Moreover,  Mr.  M.  Bobson  has  now  himself 
discarded  his  bobbin  for  the  Murphy  button,  which  he  has  used  fifteen 
times  with  three  deaths.  The  operation  itself  is  similar  to  others  in 
which  the  button  is  employed,  and  does  not  require  any  special 
description. 
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The  indications  for  this  operation  as  given  by  Mayo  Bobson  Qoc, 
m}yra  ciL)  are  as  follows  :  **  (i)  In  bullet  wound  or  other  wound  of  the 
gall-bladder  where  suture  is  impracticable.  (2)  In  phlegmonoas 
cholecystitis.  (3)  In  gangrene  of  the  gall-bladder.  (4)  In  multiple,  or 
in  perfoi'ating  ulcere.  (5)  In  chronic  cholecystitis  from  gall-stones, 
where  the  gall-bladder  is  shrunken  and  too  small  to  safely  drain,  and 
where  the  common  duct  is  free  from  obstruction.  (6)  In  mncoos 
fistula  due  to  stricture  of  the  cystic  duct.  (7)  In  hydrops  of  the  gall- 
bladder due  to  stricture  of  the  cystic  duct;  as  also  in  certain  cases 
whei-e  the  gall-bladder  is  very  much  dilated.  (8)  In  certain  cases 
of  empyema,  where  the  walls  of  the  gall-bladder  are  verj*^  seriously 
damageid.     (9)  In  cancer  of  the  gall-bladder.*' 

Operation. — Sufficient  room  having  been  provided  by  a  free  longi- 
tudinal incision  prolonged  laterally  along  the  costal  margin  towards 
the  middle  line,  or  by  a  free  transverse  or  semilunar  incision  (p.  354), 
the  contents  of  the  peritonceal  sac  are  shut  off  >\nth  flat  sponges  or 
tampons   of  sterile   gauze   before   the   adhesions   of  the   gall-bladder 
are  separated.     These  will  \ixry  greatly.     In  a  normal  case  they  will  be 
simple,  and  all  that  is  needful  is  to  divide  the  reflexion  of  peritonaeam 
which  passes  from  the  liver  over  the  gall-bladder,  and  then  to  shell  out 
the  latter  from  its  fossa  by  gently  tearing  through  the  connective  tissue 
and  vessels  which  hold  it  in  place,  with  the  finger  or  a  pair  of  curved 
scissors,  these  being  used  as  a  blunt  dissector  as  well  as  to  cut  with. 
In  cases,  on  the  other  hand,  where  there  is  much  matting  of  the  parts, 
the  omentum,  duodenum,  colon,  pylorus  may  all  require  most  careful 
detachmt^nt,  bit  by  bit,  before  the  gall-bladder  is  reached,  lying  far 
from  the  surface,  puckered  and  shrunken.     And  when  this  is  effected, 
repeated  attacks  of  inflammation  may  have  converted  its   immediate 
surroundings  into  a  compartment  of  sclerosed  fibro- fatty  tissue  out  of 
which   it   has  to  be  shelled  like  a  kidney,  the  site  of  long-standing 
calculous  pyelitis,  from  out  of  its  thickened,  matted  cupsule.     Friability 
of  the  walis  of  the  gall-bladder,  these  tearing  away  on  the  slightest 
traction,  is  another  difficulty  which  may  be  verj'  present  with  a  deep- 
lying  viscus.     The  gall-bladder  havhig  been  separated  as  far  back  as 
t'lu»  cystic  <luct,  the  first  }>art  of  this  is  isolated,  and  its  distal  extremity 
tie<l  with  sufiiciently  stout  sterilised  silk.     Two  ligatures  should  be  tied 
and  an  aneurysm-needle  may  be  useful  here.     Care  must  be  taken  not 
to  inrlude  the  hepatic,  an<l  still  more  the  common  duct,  in  cases  where 
tilt'  depth  of  the  woinid  and  adhesions  may  make  the  relations  of  parts 
unii'rtain.     Before  severing  the  duct  it  will  be  well,  if  two  ligatures 
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have  not  been  passed,  to  close  its  proximal  end  with  clamp  forceps  so 
that  no  bile  escapes  when  it  is  divided.  Any  mucous  membrane  which 
projects  from  the  cut  end  should  be  treated  with  a  little  pure  carbolic 
acid,  or  it  may  be  treated  like  the  stump  of  an  appendix  by  drawing 
the  cut  edges  of  the  serous  coat  together  by  one  or  two  stitches  of  fine 
catgut. 

The  bleeding,  chiefly  of  the  nature  of  oozing,  usually  yields  to  well- 
applied  pressure ;  any  bleeding  points  which  cannot  be  tied  off  must  be 
treated,  as  in  all  operations  on  the  bile-passages  which  present  a  like 
difficulty,  by  leaving  on  Spencer  Wells's  forceps  for  twenty-four  or 
thirty  hours,  a  step  which  will  also  facilitate  drainage.*  The  parietal 
wound  will  usually  be  only  closed  above,  as  in  most  cases,  owing  to 
some  uncertainty  as  to  the  perviousness  of  the  ducts  below,  or  bleeding 
from  adhesions,  it  will  be  well  to  employ  drainage  together  ^dth  gauze 
packing. 

Tireatment  of  Biliary  Fistula. — This  most  troublesome  affection 
usually  follows  on  cholecystostomies.  It  has  already  been  alluded  to, 
but  owing  to  its  importance  and  the  difficulties  which  surround  it,  a  few 
more  words  are  required.  If  of  any  duration  it  depends,  usually,  upon 
one  or  two  causes — a  stone  impacted  in  the  common  duct,  or  malignant 
disease  of  the  head  of  the  pancreas.  The  annoyance  from  the  constant 
discharge,  the  difficulty  of  collecting  this,  the  frequent  change  of 
dressings  necessitated  when  the  patient  is  about,  the  eczema  and 
rawness  around  the  wound,  are  very  great.  In  the  case  of  an  impacted 
stone,  if  it  cannot  be  felt  and  removed  or  dislodged  by  manipulations 
from  the  adherent  gall-bladder,  the  abdomen  should  be  freely  opened 
by  an  incision  to  the  inner  side  of  the  fistula,  exposing  the  gall-bladder 
adherent  to  the  parietes ;  the  ducts  are  then  examined  and  the  stone 
localised  in  the  common  duct,  and  either  broken  up,  or  pushed  on  or 
removed  by  incision.  If  the  above  course  is  really  impracticable, 
cholecystenterostomy  must  be  performed.  In  the  very  rare  cases  where 
the  obstruction  is  due  to  contraction  which  has  set  in  after  ulceration 
due  to  the  long-continued  pressure  of  a  stone,  the  surgeon  should  try  to 
open  up  the  duct  with  probes  and  sounds  passed  from  an  opening  in 
the  gall-bladder,  aided  by  a  finger  within  the  peritonseal  sac.  Where 
it  is  found  that  malignant  disease  is  the  cause  of  the  obstruction,  if  this 
be  in  an  early  stage  (p.  365),  the  patient's  power  of  repair  good,  and 
the  blood  not  yet  seriously  altered,  cholecystenterostomy  should  be 
performed. 


♦  If  oozing  from  the  liver  substance  is  not  checked  by  efficient  and  prolonged  sponge 
pressure,  tamponnading  with  iodoform  gauze  or  the  thcrmo-cautery  must  be  employed. 
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CHAPTER  X. 

OPEBATIONS   ON    THE    PANCBEAS. 

TBEATMENT  OP  PANCBEATIC  CYSTS.— ACUTE 
PANCBEATITIS. 

TBEATMENT  OP  PANCBEATIC  CYSTS, 

Diagnosis  of  Pancreatic  Cysts. — SiiflScient  cases  have  been  publisied 
to  make  the  follo\\4ng  probably  reliable : — The  swelling,  which  may 
date  to  an  accident,  appears,  usually  in  an  adult,  in  the  epigastric 
region,  is  generally  accompanied  (especially  when  its  increase  is  rapid) 
by  "  ccoliac  neuralgia  " — i.e.,  pains  probably  arising  in  the  solar  plexus 
— often  colicky,  or  even  agonising,  and  leading  to  collapse.     Dyspepsia, 
marasmus,  and  mental  depression  are  often  present  to  a  marked  degree. 
The  position  of  the  cyst,  behind  the  stomach  and  transverse  colon,  and 
the  chemical  and  microscopical  examination  of  the  fluid  are  well  worthy 
of  attention. 

Treatment. — Dr.  Senn  showed  that  the  wisest  course  was  incision  oi 
the  cyst  by  abdominal  section.  The  results  of  attempting  to  extirpate 
the  cyst  have  been  so  unsuccessful  as  to  entirely  justify  his  condemn*' 
tion  of  this  course. 

The  following  case,*  in  which  I  operated  at  the  request  of  Dr.  Newton 
Pitt,  is  a  good  instance  of  a  pancreatic  cyst  treated  by  laparotomy* 
incision,  and  drainage : — 

I  received  the  follovring  history  when  asked  to  see  the  case,  August  21, 18S9:  T»^ 
patient  was  21.    He  had  received  a  kick  in  the  abdomen  three  years  before,  which  li*°^ 
confined  him  to  bed  for  three  weeks.    Ever  since  he  had  been  liable  to  severe  att»<5** 
of  epigastric  pain.     He  had  been  markedly  jaundiced,  was  emaciated,  and  suffereo. 
good  deal  from  nausea  and  depression.     The  swelling  in  the  epigastric  region  ^ 
convex  and  uniform,  and  reached  from  below  the  tip  of  the  ensiform  cartilage  to  j"** 
above  the  umbilicus,  and  laterally  to  near  the  ends  of  the  eleventh  ribs.     The  tum^ 
gave  the  impression  of  being  attached  to  some  deep-seated  structure.    There  ^ 
transmitted  impulse  synchronous  with  the  pulse,  but  not  expansile.     As  the  swell!  ^^ 
had  refilled  after  two  previous  tappings,!  and,  as  the  swelling  and  the  patient's  disi 


♦  My  colleague  and  I  reported  this  case  fully  (^Trarus,  Med,'Ckir,  Soc,  voL  Ux£ 
p.  455).   References  are  given  to  thirty  cases  which  will  be  found  summarised  there  t^-^ 
Dr.  Pitt.   References  are  also  made  to  thirteen  cases  by  Mr.  Cathcart  in  bis  instructir^ 
paper  QKdin,  Med.  Joum.j  July  1890). 

t  The  fiuid  was  alkaline,  sage-green,  sp.  gr.  1013,  albuminous,  and,  under  the  wieto^ 
scope,  showing  innumerable  collections  of  globular  masses  of  tyrosin  etjtMM^   S<^ 
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were  steadily  increasing,  laparotomy  was  performed,  August  22,  with  strict  antiseptic 
precautions.  An  incision,  three  inches  long,  was  made  over  the  most  prominent  part 
of  the  cyst,  an  inch  and  a  half  to  the  left  of  the  middle  line,  extending  to  within  an  inch 
of  the  umbilicus.  The  parietal  peritonaeum  having  been  stitched  to  the  margins  of  the 
wound,  the  lower  edge  of  the  liver  could  be  seen  moving  with  respiration  in  the  upper 
angle,  while  the  rest  of  the  incision  was  occupied  by  a  smooth  reddish  surface,  which 
bulged  strongly  forwards.  Taking  this  to  be  the  front  of  the  cyst,  and  having  ascer- 
tained before  the  operation  that  the  cyst  was  dull  on  percussion.  I  was  about  to  leave 
this,  for  twenty-four  hours,  to  become  adherent  before  it  was  incised.  The  result 
proved  that,  if  I  had  done  so,  the  scalpel  would  have  passed  through  both  walls  of  the 
stomach.  Before  dressing  the  wound,  I  again  scrutinised  the  surface  of  the  supposed 
cyst,  and  thought  I  found  evidence  of  involuntary  muscular  fibre,  which  threw  doubts 
upon  the  swelling  being  a  pancreatic  cyst.  When  the  supposed  cyst  was  examined 
between  the  fingers,  it  proved  to  be  the  empty  stomach,  stretched  very  tightly  over  the 
subjacent  cyst.  To  get  at  this,  the  stomach  was  drawn  upwards,  that  it  might  be 
packed  away  above  under  the  liver.  But  here  an  embarrassing  diflBculty  arose.  As  I 
palled  up  the  stomach,  which  was  tightly  jammed  between  the  bulging  cyst  behind 
and  the  parietes  in  front,  the  omentum  came  up  into  the  wound  in  front  of  the  cyst. 
The  tension  of  the  parts  was  so  great,  owing  to  the  rapid  increase  in  the  cyst,  that 
there  was  no  room  above  in  which  to  pack  away  the  omentum.  Pushing  this  to  either  side, 
already  fully  occupied,  pulled  down  the  stomach  again.  I  accordingly  drew  the  greater 
part  of  the  omentum  out  of  the  wound.*  Some  of  it  was  tied  with  catgut,  and  cut 
away ;  much  of  it  was  left  heaped  up  on  the  abdominal  walls  on  either  side  of  the 
incision.  One  or  two  fine  catgut  sutures  retained  the  omentum  in  position.  I  next 
scratched  through  the  two  layers  of  omentum,  and  exposed  the  surface  of  the  cyst  for 
a  space  the  size  of  a  shilling.  There  was  thus  a  somewhat  conical  passage  leading 
from  the  abdominal  incision,  through  a  mass  of  omentum,  down  to  the  anterior  surface 
of  the  cyst.  This  last  was  very  vascular,  and  so  tense  that  it  was  not  thought  advisable 
to  put  in  a  guide-suture.  The  patient  passed  through  the  next  twenty-four  hours 
fairly  well.  At  midnight,  August  23,  symptoms  of  collapse  set  in  (haemorrhage 
probably  took  place  at  this  time  into  the  cyst,  a  complication  which  must  always 
be  probable,  owing  to  the  very  vascular  surroundings).  The  patient's  pulse  at  2  a.m. 
had  run  up  to  163,  and  his  condition  pointed  to  a  fatal  ending  at  no  distant  date.  At 
3  A.M.  I  passed  a  fine  trocar  into  the  cyst,  and  drew  off  12  oz.  of  deeply  blood-stained 
fluid,  which  was  under  very  high  tension.  The  sac  was  then  incised  and  a  large 
drainage-tube  inserted.  A  marked  improvement  at  once  set  in.  A  slight  discharge  of 
dark  treacly  fluid  necessitated  changing  the  dressing  twice  a  day  at  first.  The  wound 
was  all  healed  in  two  months  (vide  infra). 

On  another  occasion  I  should  prefer  to  open  the  cyst  at  once  either 
by  a  large  trocar  and  tubing,  or  by  a  small  incision,  keeping  the  cyst 
well  forwards  by  means  of  Spencer  Wells's  forceps  attached  to  the  cut 
.edges.  Then,  as  the  cyst  emptied,  a  finger  as  a  guide  having  been 
introduced  into  the  cyst  and  pushed  downwards  and  outwards  below 
the  left  infra-costal  margin,  a  counter-opening  might  be  made  and  a 
large  drainage-tube  inserted  into  the  cyst  from  behind.     This  would  be 

leucin  could  be  detected.  The  fluid  in  these  cysts  varies  a  good  deal — sometimes 
oolonrless  and  serous,  at  others  it  is  red  and  viscid.  It  will  be  seen  from  the  account 
that  follows  that  on  each  occasion  the  aspirating  needle  must  have  transfixed  the 
•tomacb.  The  same  thing,  with  like  harmlcssness,  happened  in  one  of  Karewsky's  two 
cases  (J>evt,  Med,  Woch.y  No.  46,  1890).  In  two  cases  the  preliminary  puncture  was 
followed  by  evidence  of  peritonitis,  and  in  two  by  grave  collapse  attending  the  escape 
of  fluid  from  the  cyst  into  the  peritonaeal  sac.  Another  possible  danger  is  puncture  of 
the  transverse  colon,  which  may  be  tightly  stretched  over  the  cyst.  If  fluctuation  can 
be  detected  in  the  infra-costal  region  behind,  or  if  a  thrill  can  be  obtained  here  from 
the  front,  it  will  be  safer  to  aspirate  from  behind. 
•  On  another  occasion  I  should  divide  the  omentum  above  the  transverse  colon. 
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shortened  from  time  to  time,  as  gradual  contraction  of  the  cyst  took 
place.  The  anterior  opening  in  the  cyst  could  be  either  sutured,  or 
attached  to  the  margins  of  the  abdominal  incision.  Mr.  Cathcart  left 
the  opening  in  the  front  of  the  cyst  open,  Mr.  A.  P.  Gould  closed  his 
by  suture. 

Mr.  Caird  (Ed.  Med,  Journ,,  Feb.  1896)  acting  on  Mr.  Cathcart's  plan 
of  making  a  counter-opening  behind,  opened  one  of  these  cysts  at  the 
back,  and  not  through  the  anterior  abdominal  wall,  as  is  usually  done. 
The  incision  was  made  along  the  out^r  border  of  the  erector  spins  jnst 
below  the  twelfth  rib,  and  a  tube  inserted.  This  was  kept  in  for  four 
months,  and  later  on  iodine  was  injected  occasionally  to  promote  obli- 
teration of  the  cyst.  The  patient  was  ultimately  discharged,  with  the 
opening  closed.  The  administration  of  liquor  pancreaticus  with  the 
food  was  thought  to  have  been  beneficial.  All  vn\\  agree  with  what 
Mr.  Cathcart  claims  for  the  posterior  incision,  viz.,  (i)  tl^t  the  cyst  can 
here  l>e  reached  extra-peritonaeally ;  (2)  that  this  incision  gives  better 
drainage ;  and  (3)  that  by  it  there  is  less  risk  of  a  ventral  hernia. 

The  after-history  of  any  case  of  pancreatic  cyst  reported  as  cured  by 
drainage  must  be  carefully  watched.     It  is  clear  tlmt  under  certain 
conditions — e.;/.,  where  the  cyst  is  very  large,  where  it  has  thick  walls, 
and  above  all  where  the  duct  communicates  with  the  cyst  and  where 
much  of  the  tissue  of  the  pancreas  remains — recurrenoe  is  almost  certain 
and  complete  obliteration  by  drainage  probably  impossible.    As  in  most 
of  these  CAses  the  intimate  relation  of  these  cysts  with  veiy  vital  parts 
does  not  admit  of  their  being  dissected  out,  we  must  be  prepared  to  fail 
sometimes  in  our  efforts  to  secure  a  radical  cure.     Tliis  is  shown  by  the 
sequel  to  Dr.  Ne\N'ton  Pitt's  and  my  case,  which  was  brought  as  one 
treated  successfully  by  drainage,  before  the  Medico-Chirurgical  Society 
(cide  sHi/ra).     About  a  year  later  I  heard  that  the  swelling  had  reap- 
j^eared  and  that  the  man  was  about  to  be  operated  on  again.     Later  on 
I  v»as  given  to  understand  that  the  swelling  had  reappeared  a  second 
time,  but  I  have  been  unable  to  obtain  the  needful  information.  Dr.  il. 
H.  Richardson,  of  Boston,  di^ew  attention  to  this  tendency  of  pancreatic 
cysts  to  recur  after  drainage.     *'  Pancreatic  Cysts  apparently  cured  by 
Incision   and   Drainage;    Recurrence;    Perforation  of  the   Stomach; 
Death;    Autopsy"  (Boston  Med.  and  Simj,  Jouni.,   vol.   cxxvi.  1892, 
p.  441).    At  the  necropsy  it  was  found  that  the  head  of  the  pancreas  was 
normal,  and  that  a  tube  could  be  passed  from  the  pancreatic  duct  into 
the  cyst ;  about  two  inches  of  normal  pancreatic  tissue  were  found  lying 
between  the  cyst  and  the  spleen.    From  this  also  a  duct  could  be  traced 
into  the  cyst.     It  was  very  difficult  and  even  impossible  at  the  time  of 
the  necropsy  to  dissect  out  the  cyst  from  the  parts  to  which  it  was 
adherent.     Dr.  Richardson  thinks  that  in  some  cases  the  permanent  use 
of  a  tube  will  be  needful.     Mr.  A.  P.  Gould  published  (La^icet,  vol.  ii. 
1 89 1,  p.   290)   a  case  of  pancreatic  cyst  which  had  been  treated  by 
drainage,  a  sinus  persisted  in  spite  of  treatment,  and,  three  years  later, 
became  the  site  of  epitheliomatous   infiltration.     Dr.  O.  Ramsey,  of 
Baltimore,  in  a  case  of  a  large  pancreatic  cyst  treated  by  drainage,  was 
obliged  to  continue  the  use  of  a  drainage-tube  seven  months  after  the 
operation,  as  the  discharge  was  still  free  (Aim.  of  Surg.,  Dec.  1895). 
Dr.  Ramsey  thinks  that  in  addition  to  peraistence  of  secretion  the  large 
size  of  the  cyst  and  the  tension  under  which  the  fluid  escapes  when  the 


ACUTE  PANCREATITIS.  373 

cyst  is  opened,  point  to  gland  substance  being  present  and  still  func- 
tionally active.  The  last  two  features,  it  will  be  noticed,  were  present 
in  Dr.  N.  Pitt's  and  my  case,  which  recurred  after  an  apparent  cure. 


ACUTE  pancreatitis; 

The  first  accurate  account  of  this  rare  disease  was  given  by  Fitz  {New 
York  Med.  Record^  1889).  Since  then  a  number  of  cases,  about  forty  in 
all,  have  been  recorded  by  various  observers. 

The  chief  symptoms,  as  summarised  by  Fitz,  are  : — "  Sudden,  severe, 
often  intense  epigastric  pain,  without  obvious  cause,  in  most  cases 
followed  by  nausea,  vomiting,  sensitiveness,  and  tympanitic  swelling  of 
the  epigastrium.  There  is  prostration,  often  extreme,  frequent  collapse, 
low  fever,  and  a  feeble  pulse.  Obstinate  constipation  for  several  days 
is  the  rule,  but  diarrhcsa  sometimes  occurs.  If  the  case  does  not  end 
fatally  in  the  course  of  a  few  days,  recovery  is  possible,  or  a  recurrence 
of  the  symptoms  in  a  milder  fonn  takes  place,  and  the  characteristics  of 
a  subacute  peritonitis  are  developed." 

Very  few  of  the  cases  have  been  correctly  diagnosed,  the  majority,  as 
will  be  readily  understood  by  consideration  of  the  above-mentioned 
symptoms,  having  been  thought  to  be  either  acute  peritonitis  or  acute 
intestinal  obstruction,  usually  the  latter. 

In  a  few  instances  the  presence  of  an  epigastric  tumour  has  materially 
aided  the  diagnosis ;  such  cases  have  been  recorded  by  Thayer  (Amer. 
Joum,  of  Med,  ScL,  vol.  ex.),  Pitt  (Clin.  Sac.  Trans.,  vol.  xxxii.),  and 
others.  In  Thayer's  case,  abdominal  section  revealed  the  presence  of  an 
abscess  in  connection  with  the  pancreas,  drainage  of  which  resulted  in 
recovery.  In  Dr.  Pitt's  case,  the  tumour  was  chiefly  due  to  blood 
effusion  in  and  around  the  pancreas. 

Treatment. — ^The  uncertainty  of  the  diagnosis,  or  the  fact  that  acute 
pancreatitis  was  unsuspected,  has  led,  in  the  majority  of  cases,  to  the 
performance  of  an  exploratory  laparotomy.  Should  such  an  operation 
be  performed  on  a  patient  supposed  to  be  suffering  from  either  acute 
intestinal  obstruction  or  acute  peritonitis  with  a  negative  result,  the 
possibility  of  acute  pancreatitis  must  be  considered.  The  following 
points  will  be  found  useful  under  such  circumstances : 

(i)  Fat^necrosis  may  be  present.  This  occurs  in  the  form  of  small 
patches,  circular  or  oval  in  shape,  and  of  an  opaque  white  or  yellow 
appearance,  scattered  about  the  fat  over  the  pancreas,  the  omentum  and 
the  mesentery.  If,  on  careful  inspection  with  a  good  light,  evidence  of 
fat-necrosis  is  found,  it  may  be  inferred  that  some  serious  lesion  of  the 
pancreas  is  present.  Absence  of  fat-necrosis,  on  the  other  hand,  does 
not  exclude  the  possibility  of  acute  pancreatitis. 

(2)  Swelling  of  the  Pancreas  on  Palpation.  —  This  may  be  due  to 
inflammatory  exudation,  blood  effusions,  or  a  collection  of  pus.  In 
order  to  further  examine  the  pancreas,  it  must  be  approached  either 
through  the  small  or  great  omentum,  whichever  is  found  to  be  the 
more  convenient. 

If  a  diagnosis  of  acute  pancreatitis  is  made  either  before  or  after 
exploratory  laparotomy,  the  further  treatment  will  depend  upon  the 
particular  condition  of  the  pancreas  that  is  found  to  be  present. 
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Should  an  abscess  be  present,  this  must  be  opened  and  drained. 
Mr.  Mayo  Robson  (Brit.  Med,  Joum.,  May  ii,  1901)  recommends  a 
vertical  posterior  incision  in  the  left  costo-vertebral  angle  for  this 
purpose.  Such  an  incision  would  certainly  be  more  favourably  placed 
for  the  purposes  of  drainage ;  great  care,  however,  would  have  to  be 
exercised  in  carrying  out  this  plan  in  view  of  the  important  structures 
which  might  be  injured. 

If  it  is  decided  not  to  make  an  opening  behind,  the  abscess  must  be 
packed  \N4th  iodoform  gauze  and  drained  through  the  anterior  incision. 

If  haemorrhage  in  and  around  the  pancreas  is  found,  clots  may  be 
rapidly  removed  and  the  cavity  packed  with  tampons  of  iodoform 
gauze. 

Owing  to  the  extremely  serious  condition  that  the  patient  is  usually 
in,  every  possible  precaution  must  be  taken  to  avoid  shock,  and  the 
operation  itself  must  be  performed  as  rapidly  as  possible.         ^ 


CHAPTER  XI. 

OPERATIONS  ON  THE  BLADDER. 

tOVAIi  OP  GROWTHS  OF  THE  BLADDER.— OPERATIVE 
TREATMENT  OF  TUBEBCtlLAR  ULCERATIOK.  —PARTIAL 
PROSTATECTOMY.  —  LATERAL  LITHOTOMY.  —  SUPRA- 
PUBIC LITHOTOMY,— MEDIAN  LITHOTOMY.— LITHO- 
TRITY  AND  LITHOLAPAXY.— PEBINJEAL  LITHOTRITY. 
— RBMOVAL  OF  STONE  IN  THE  PEMALE.—CYSTOTOMY. 
RUPTURED  BLADDER. 


H     REMOVAL  OP  GROWTHS  OF  THE  BLADDER. 

Bctical  Points  in  the  Diagnosis.^Early  and  accurate  diagoosis  is 
re  of  the  utmost  importance. 

I.  HfjcmoiThcuje, — Tliia  is  of  much  impoiiiance,  both  in  diagnosis  and 
learing  upon  an  operation.  Tlius,  in  the  villous  growth  or  fimbriated 
pilloma  it  is  this  alone  which  kills.  Again,  it  may  be  the  only 
tuptom.  In  these  growths  the  chief  point  is  that  the  haemorrhage 
t^iids  over  a  long  time,*  occurs  spontaneously  and  suddenly,  and 
tbout  any  allied  symptoms  ;  it  ceases  in  the  same  way ;  the 
I'iods  of  intermission  gi'adually  become  less,  till  the  lileeding  is  con- 
^nt,  either  rendering  the  patients  utterly  anaemic  or  adding  to  theii" 
i«erj^  by  bringing  about  cystitis.  These  two  last  conditions  may  be  so 
^ked  as  to  demand  an  operation.  This  symptom  is  most  frequent  in 
B  villous  growth  (fimbriated  papillonia),t  l^ss  so  in  the  fibro -papilloma 

Mr.  B.  Harmon  (^Intern,  £nqfh  Sur^.^  voL  vL  p,  38)  states  that  in  tbu  MuBCimi  of 
*^«orge*fl  Hospital  there  is  a  specimen  of  a  villoua  tnmotir  attacbL*4  to  the  neck  of 
bladder  of  a  gentleman  aged  81.  The  first  attack  of  haemorrhage  had  occurred 
|*^tjr  years  before  death,  and  had  lasted  for  eight  months.  An  interval  of  four  ycanj 
I  I^Uowed  this,  and  then  a  recurrence  of  ha3morrhage,  which  ultinialclj  proved 
^K  Sir  B.  Brodie  also  states  that  the  disease  occasionally  extends  over  sevcD  or  eight 
*»-  In  a  case  of  the  late  Mr.  W,  Anderson's  (^Clin.  Sttc.  TVtrnji.j  vol.  xviii,  p,  jij)*  of 
kiUoma,  the  tir^t  haematnna  had  taken  place  twelve  years  before,  then  uanie  an 
&t^al  of  a  year,  followed  by  reeiirrence  of  the  hiematuria,  the  next  interval  being 
nped  to  uU  months,  after  which  recurrence  took  place  fairly  regularly  every  three 

Ttbc  following  classltication  is  that  given  by  Prof.  Kuster  in  Volkmann's  Clinical 
ftrnres: — A,  New  growths  ol  the  prostate — ^i.  Fibro-adenoma ;  2.  Myxoma;  3.  Car- 
It.  New  growths  of  the  bladder— i.  Now  growths  from  the  mucous  or  sub- 
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or  in  the  "  transitional  "  growths.     Sir  H.  Thompson  lays  much  stress 
oil  the  fact  that,  in  these  cases,  the  stream  often  begins  without  any    ot 
with  little  blood,  and  ends  of  a  bright-red  colour.    Again,  if  the  bladc3.eT 
be  washed  out  with  an  antiseptic  lotion  (p.  401),  this  becomes  deef2>l3 
coloured  after  a  momentary  stay  within  the  viscus. 

II.  Sounding. — This  is  usually  said  to  be  negative,  but  it  should  T^e 
made  use  of  thoroughly  and  carefully.  In  the  case  of  a  single,  fimbria't-^i^ 
papilloma,  the  sound  may  give  no  information  unless  it  happen  to  deta^-^c^i 
a  i)ortion  of  the  growlh.  In  more  solid  growths — e,g,,  a  fibrous  papilloratii.  si, 
a  transitional  or  sarcomatous  tumour — irregularity  or  resistance  tcm^sj^y 
often  be  met  with  at  one  spot  in  moving  the  sound.  For  instance^  dt 
may  be  easy  to  explore  one  side  of  the  bladder  by  carrying  the  soix  x:r^d 
over  to  the  opposite  thigh,  while  similar  manoeuvres  to  examine  the  otlrx  ^r 
side  are  interfered  with.  In  the  mucous  polypi  of  children  any  mo^^?- ce- 
ments of  the  sound  may  be  prevented,  and  carcinomata,  if  ulcerate  ^, 
may  give  a  very  distinct,  uneven,  rugged  feel,  while  the  increase  of  p^&jSin 
afterwards  is  here  very  marked.  But  sounding  is  of  value  beyond  wlx  .asit 
it  tells  at  the  time.  By  using  the  sound  with  judicious  and  gerxtzL  le 
vigour,  particles  of  a  villous  growth  may  be  detached  for  microscopic^i-^d 
examination.  This  may  perhaps  be  aided  by  washing  out  witti.  a 
lithotrity-evacuator,  as  suggested  by  Mr.  Davies-CoUey.  Several  s-ir^^r 
geons,  I  amongst  the  number,  have  had  cases  in  which  a  catheter  witlim^  a 
large  eye  has  entangled  and  detached,  as  the  bladder  emptied,  proces^^es 
of  the  growth.  Additional  knowledge  may  be  gained  by  the  sensati  -^du 
sometimes  given  by  the  catheter  as  if  it  were  moving  against  wet  w^zdoI 
or  sponge,  or  through  delicate  seaweed.  Every  precaution  musti  T)e 
taken  not  to  cause  cystitis  or  to  set  up  bleeding  by  the  use  of  "ft^lie 
catheter.  If  the  latter  follow,  the  bladder  should  be  opened  witli^^mut 
delay.  M.  Guyon  (Ann,  de  MaL  des  Org.  GSn.-Urin,,  1889,  p.  449)  poi:K3t8 
out  that  in  a  few  cases  a  pedunculated  growth  situated  near  "the  rm.-^^ck 
may  cause  obstruction  and  other  micturition  troubles,  before  haemorrhB.  ^Mg^ 
appears. 

III.  Examination  of  Urine. — This  aid  has  been  too  much  negle^::^:"**^ 
because  the  naturally  present  **  transitional"  epithelium  of  the  blacfM-^er 
may  so  easily  be  mistaken  for  growth  cells.  But,  in  the  case  of  viLJB-^JUS 
growths  especially,  careful  examination  of  the  urine  should  be  freque"^^*-"! 
made,  and  the  patients  directed  to  bring,  at  once,  any  white  or  8lut=s*  ^3ay 
particles  passed.  The  sediment  of  the  urine  should  be  also  freque  "^^^"7 
examined  microscoi)ically  after  sounding  and  washing  out  the  blai^^^- 
The  delicate  papillae,  with  their  connective-tissue  basis  supporting  \m-  -^i^sts 
of  columnar  cells  with  large  delicate  capillaries,  are  most  characteris^*^^^; 

IV.  The  Cijstoscope. — In  certain  obscure  cases,  as  where  a  groAvf-^^^^^ 
present  for  some  time  without  causing  bleeding,  this  instrument  wit  i  fj^ 
of  much  service.  But  it  must  not  be  forgotten  that  its  use  en-t^-^^^ 
certain  disadvantages.  Thus,  veiy  easy  to  use  in  the  bladder  of  woi:*-^*-*^' 
in  men  it  is  a  very  different  matter.     Here,  in  the  deep  urethra,  it  r^^^'L"^'*^ 

mucous  coat  i.  Papilloma  (includiiig  the  two  varieties  of  Sir  H.  Thompson),  -^^^*'•• 
(o)  Fibriatcd  papilloma  or  villous  growth ;  QS)  fibro-papilloma.  Sir  H.  Thoiii-;^^^'^ 
has  also  described  a  transitional  form  of  papilloma,  characterised  by  vascularity  ^•^ 
cell-infiltration.  2.  Fibrous  polypi  and  myxoma;  3.  Sarcoma,  ii.  New  growths  -^-^^^ 
tne  muscular  coat:  4.  Myoma,  iii.  New  growths  from  the  epithelial  and  glan^ ■^^''^'^ 
tissues:  5.  Adenoma.    6.  Carcinom.'\.    7.  Dermoid  cyst. 
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excite  bleeding,  or  it  may  cause  grave  febrile  disturbance ;  one  case  has 
been  related  to  me,  in  which  difficulty  of  manipulating  it  through  the 
prostatic  urethra  was  followed  by  fatal  injury  to  this  part.  Such  cases 
are  not  published. 

V.  Cystotomy, — The  cystoscope  can  help  us  as  to  the  size  and  site  of 
the  growth — but  whether  it  is  simple  or  malignant,*  whether  it  is 
merely  implanted  on  the  mucous  membrane  or  infiltrating,  can  only 
be  told  by  cystotomy,  and  not  always  by  this.  I  strongly  advise  a  more 
extended  use  of  supra-pubic  cystotomy  to  explore  and  clear  up  the 
diagnosis  in  these  cases.  Where  nothing  further  is  done  much  of  the 
ridk  of  the  operation  will  be  removed  by  immediate  suture  of  the  bladder, 
which  will  admit  of  antiseptic  precautions  being  thoroughly  carried  out. 

VI.  Bilatatwii  of  Urethra. — This  should  always  be  made  use  of  in  a 
female  patient.  It  is  invaluable  in  clearing  up  the  case,  and  the 
incontinence  left  is  slight  and  of  brief  duration.  Exploratuni  by 
perinaeal  incision.  This,  if  the  perinaeum  is  not  very  deep,  the  prostate 
not  much  enlarged,  and  if  the  gi'owth  is  not  very  far  from  the  neck  of 
the  bladder,"!"  may  give  useful  information,  but  it  is  not,  in  my  opinion, 
equal  to  opening  the  bladder  above  the  pubes  and  closing  the  incision 
by  suture,  if  nothing  more  is  done.  The  supr(|i-pubic  incision  is  to  be 
mdvised  in  every  case.  The  vaginal  incision  again,  or  colpo-cystotomy 
is  not  to  be  relied  upon  for  sufficient  room :  moreover,  if  the  edges  are 
braised,  it  runs  the  risk  of  leaving  the  patient  with  a  most  odious  fistula. 

VII.  Exclusion  of  other  Coiiditixms — e.g.,  stone,  tubercular  and  other 
forms  of  cystitis,  also  hsDmorrhage  from  the  prostate  or  kidney.  In 
none  of  these  cases,  save  in  the  last,  is  there  the  spontaneous  character 
which  often  marks  the  bleeding  of  bladder  growths.  In  renal 
hsBmaturia  due  to  growth  the  bleeding  may  be  spontaneous,  and 
nnaccompanied  by  other  evidence.  Here  the  renal  region  should  be 
thoroughly  examined  at  regular  inter\'als.  In  tubercular  disease  of  the 
bladder  the  bleeding  is  never  as  severe  as  in  growth,  and  for  a  long  time 
occurs  with  the  end  of  micturition.  Other  evidence  will  also  be 
present,  and  so  too  with  the  haemorrhage  of  enlarged  prostate,  which 
will  very  likely  be  preceded  by  a  chill  or  by  retention. 

Indications  for  Operation. — Growths  of  the  bladder  being  in- 
evitably fatal,  whether  from  haemorrhage,  or  pain,  or  the  results  of 
obstruction,  or  from  these  combined,  the  surgeon  is  entirely  justified 
in  urging  an  early  digital  exploration  to  clear  up  the  case  and  the 
question  of  removal.  This  may  be  supra-pubic  cystotomy,  with 
immediate  suture  if  nothing  more  is  done,  or  dilatation  of  the 
urethra  in  a  female  subject.  While  it  remains  as  yet  uncertain 
how  many  of  the  cases  published  as  cures  are  really  and  permanently 
so,  even  in  the  case  of  the  villous  growth,  it  is  an  undoubted 
fact  that  an  operation  may  result  in  arresting  the  haemorrhage  com- 
pletely for  years.     In  other  cases,  haemorrhage,  pain,  and  frequency  of 

•  It  is  always  worth  while  to  remember  the  vast  preponderance  of  malignant  over 
benign  growths  of  the  bladder  (Wallace,  Edin,  Med.  Joum.,  1893,  p.  735).  Thus,  out  of 
eighty-eight  cases  which  Albarran  personally  examined,  seventy-one  were  malignant 
and  seyenteen  simple.   Out  of  twenty-two  cases  Guyon  found  nineteen  to  be  malignant. 

t  If  the  growth  be  a  very  soft  one  it  will  be  found  very  difficult  to  determine  by  the 
perineal  route  which  is  growth  and  which  is  bladder.  By  the  supra-pubic  opening 
the  eje  will  determine  this. 
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micturition  may  all  be  very  largely  relieved.  Where  little  or  nothing 
can  be  done  in  the  way  of  removal,  the  free  escape  given  to  the  urine 
by  a  perina3al  or  supra-pubic  operation  or  by  dilating  the  neck  of  the 
bladder  in  a  woman  may  give  great  relief;  where  even  this  fails,  the 
diagnosis  has,  at  least,  been  cleared  up. 

If  in  doubt  as  to  recommending  exploration,  the  practitioner  should 
remember:  (i)  That  the  long  inten'als  between  the  bleedings  teach 
strongly  that  gro>\'tlis  of  the  bladder  often  pass  through  a  long  first 
stage,  during  which  the  gi'o>\'th  is  connected  with  the  mucous  membrane 
only  ;  (2)  That,  following  on  the  above,  infiltration  of  the  deeper  coats, 
and  thus  glandulai*  infection,  is  oft^n  here  long  delayed.  While  the 
long  intervals  between  the  bleedings,  and  the  comparative  slightness  of 
the  other  symptoms,  may  make  the  surgeon  unwilling  to  urge  operative 
interference,  it  is  right  that  it  should  be  verj'  clearly  put  before  the 
patient  that  it  is  in  this  stage  only  that  any  hope  of  a  radical  cure  can 
be  given,  and  that  later  on,  when  the  stage  of  infiltration  is  reached, 
not  only  is  radical  cure  almost  out  of  the  question,  but  the  risk  of 
attempting  it  and  so  of  perforating  the  coats  is  vastly  increased.  The 
points  that  a  supra-pubic  exploration  will  clear  up  about  the  growth 
are  the  number,  site,  whether  accessible  or  not,  and  its  relation  to  the 
ureter,  how  far  pedunculated  or  sessile,  how  far  it  seems  attached  to  the 
coats  of  the  bladder.  There  is  a  general  belief,  I  think,  that  peduncu- 
lated growths  are  usually  benign.  This  is  a  very  dangerous  belief. 
Malignant  growths  or  transitional  ones  becoming  malignant  form  the 
verj'  great  majority  of  bladder  growths.  If  the  growth  is  at  all  thick 
or  succulent,  if  it  is  at  all  infiltrating — i.e.,  not  a  merely  implanted 
pedicle — the  odds  are  greatly  in  favour  of  recurrence,  however 
thoroughly  the  growth  is  removed.  Of  twenty-eight  cases  of  peduncu- 
lated growths  examined  by  Albarran  fifteen  were  malignant.  In 
appai'ently  simple  cases  recurrence  may  take  place  in  spite  of  the  most 
complete  operation  (ihid..).  The  more  the  growth  approximates  the 
worst  of  all  types  of  bladder  grovNth — viz.,  the  low-lying,  broad-based, 
fixed,  sessile  lump,  especially  if  with  a  sloughy  surface  incrusted  with 
phosphatic  ddhris,  the  more  hopeless  is  operative  interference. 

Choice  of  Operation. — In  my  opinion,  in  all  cases,  but  especially 
where  the  surgeon  is  uncertain  as  to  the  size  or  the  number  of  growths, 
where  the  perinieum  is  very  deep,  where  the  prostate  is  enlarged,  or 
the  perina3um  small  and  the  pelvic  outlet  contracted,  the  supra^pubic 
method  will  be  safest  and  give  most  room.  So,  too,  in  the  case  of  a 
recurrent  growth,  this  method  should  be  employed,  as  it  cannot  be  told 
how  far  the  recurrence  is  >\'idely  diffused.  The  supra-pubic  operation 
is  always  to  be  j^referred  as  enabling  one  to  see  as  well  as  to  touch  the 
growth,  as  alone  giving  more  room  for  necessary  manipulations,  e.g„ 
the  use  of  an  electric  lamp  in  what  may  be  a  very  difficult  operation.* 

Only  when  there  is  strong  reason  to  believe  that  the  growth  is  single, 
or  small,  and  near  the  neck,  may  the  bladder  be  explored  from  the 
perinseum  by  opening  the  membranous  urethra,  and  dilating  the  vesical 
neck.     But  even  here  I  do  not  recommend  it. 


♦  It  is  noteworthy  that  all  the  surgeons  of  widest  experience  hare  declared 
for  the  supra-pubic  method — viz.,  Sir  H.  Thompson,  Guyon,  Volkmann,  Dittel,  ton 
Antal,  &c. 
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In  eonie  cases  it  will  be  adrisable  to  combine  both  operations,  as  the 
^  Tiriaeal  opening  enables  the  surgeon  to  use  two  index-fingers  in  the 
bladder  at  the  same  time,  and  also  favours  drainage,  especially  where 
the  urine  is  foul, 

111  case^  where,  owing  to  complete  removal  having  been  an  impossi- 
Lilitv,  it  is  detiii-ed  to  give  relief  by  a  permanent  opening,  a  sopra-iuibic 
one  k^pt  patent  by  a  shoit  cur\ed  tube  and  plate  (somewhat  like  a 
tracheotomy-tube)  will  be  preferable  to  a  perinatal  opening,  owing  to 
the  tendency  of  the  latter  to  close. 

Operation.— If  the  surgeon  decide  to  first  open  the  membranous 
nMhra  for  purposes  of  exploration  or  to  ensure  drainage  he  does  so  in 
the  manner  of  a  median  lithotomy  (p^  406),  and  explores  the  bladder 
after  dilating  the  neck  with  his  hnger,  which  is  made  to  enter  by 
a  careful  insinuating  movement  along  the  tli rector,  which  is  then 
\^thdm\\^l.  If  no  growlh  is  felt  near  the  neek,  the  surgeon,  rising, 
miskeii  firm  supra-pubic  pressure,  so  £is  to  bring  the  upper  part  of  the 
bMder  into  contact  with  his  left  index. 

Ci-ually  the  surgeon  detenninei!i  to  make  a  snpm-pubic  oi>ening  at 

ODce.  for  the  reasons  ahvad\'  given.     In  order  to  secui"e  the  maximum 

elevation  of  the  base  of  the  bladder  a  rectal  bag  (p.  400)  should  be  used 

here.     The  bladder  is   then    distended,  either  througli  the  penis »  or 

tlirough  the  perinjeal  wound  by  a  large  catheter,  this  wound  being 

fiimllv  plugged    aroun<l    the   catheter  with    iodoform    gaiize,   aided,   if 

n^^edful,  by  digital  yuvssure  exerted  by  an  assistfint.     The  supra-pubic 

t>j:*eiimg  is  then  made  with  the  precautions  given  at  p.  402  ;    wlien  the 

bladder  is  distinctly  reached,  some  advise  that  one  or  two  Hotures  of 

carl)oli8ed  silk  be  pass^ied  across  the  site  of  the  intended  opening  into 

^h^  bladder  with  a  curved  needle  in  a  handle.     The  opening  into  the 

bladder  is  then  made  (em'efullv,  so  as  not  to  divide  the  underlying  silk), 

*nd  the  silk  is  hrxjked  up  and  divided  ;    b\'  this   means  two  or  four 

Sttttires  are  present,  which  will  serve  to  raise  up  the  bladder  as  required, 

^nd  to  keep  it  well  open  and  within  reach  during  the  manipulations 

'paired   for  the   renmval  of  the  tumour.*     I   prefer  the  use  of  two 

*^p*iicer  Wells's  forceps  on  either  lip  of  the  wound,  held  by  assistants ; 

tile  threads  when  pulled  iiptin  being  liable  to  tear  the  delicate  tissue 

P*    the  bladder.     The  slight  bmisiiig  intlicted  liy  the  fomeps  is  not  of 

mipcjrtance,  as  all  the  opening  will  not  Ije  sutured. 

,Iu  oi>ening  out  and  exposing  the  cavity  of  the  bladder  speculaf   of 

p^iv  (iiahd-bladed  ones  taking  up  too  much  room)  will  be  found  very 

f^^ful,  but  the  need  of  these  and  other  rareh*  used  and  expensive  instni- 

^^^  will   be  less   felt  if  an  electric  lamj*  is  at  hand. 
J     Tlie  removal  of  the  gro\\'th  is  efl'ected  in  (iifferent  ways,  according  tt> 
f^  structure.     Sharp  spoons,  curettes,  appropriate  forceps,  straight,  and 
r      different  curves  (Fig.  158),  Jessop's  prostatectomy  forceps,  those  with 


Y^      III  iliiVlf  uh  "juHCs  the  positioii  of  Ti'oiiilulu'nbcrg  (p.  387)  is  alwajt  to  l>e  cinplojed. 

^  inttriiities  giavitatiog  towards  the  diaphragm  drag  upwaixis  the  peri to&ieiim  and 

***   Xhe  bUddtT  slight Ij.    The  deeper  paru  of  the  viscus  can  dow  he  better  broKight 

^   view,  isapccially  \dtli  an  electric  lamp. 

v/    ^M  these  special  iuhtrumentB  the  bladder-Bpeculuin  with  two  ^vire  blades  iuvcRted 

^— 25^^  Wttuou  of  Hostou  (^Lanretf  Oct.  18,  tSgo)  and  the  threc*jawed  specalum  of  Bruce 

^■^^^'ke  QBrtt,  Mi*d,  Journ.^  July  4,  1891)  are  the  best. 
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seiTated  blades  introduced  by  Sir  H.  Thompson,  F^nelin's  cauten%  and 
a  small  ^raseur  with  a  violin-string  ligatm«,  should  be  at  hand.* 
When  a  growth  has  a  sufficiently  long  pedicle,  it  should  be  dragged  up 
and  twisted  or  cut  away  a  little  above  its  attachment  to  the  mucous 
membrane.  This  and  the  adjacent  mucous  membrane  f  most  then  be 
deliberately  removed  with  blnnt-pointed  scissors.  If  the  cut  edges  can 
be  united  by  catgut  sutures,  so  much  the  better ;  if  not,  the  wound  must 
be  left  to  granulate. 

In  more  doubtful  cases — cases  transitional  between  innocent  and 
malignant — the  following  test  of  Albarran's  may  be  useful:  *'The 
gliding  or  othenvise  of  the  mucous  membrane  ought  to  regulate  the 
depth  of  the  removal  of  the  gT0wi:h ;  wherever  the  mucous  membrane 
seems  fixed  to  the  sub-mucous  coat  it  would  be  better,  even  in  pedun- 
culated growths,  to  resect  the  entiiv  wall,  a  step  still  more  essential  in 
small  sessile  tumours'*  (vide  infra,  Partial  Resection  of  the  Bladder, 

Fio.  158. 


Useful  forceps  for  twisting  away  of  bladder  growths  or  hypertrophied 
prostate  tissue.  (H.  HarrisoD.) 

(p.  383).  When  the  growth  is  of  firmer  consistence  and  more  of  the 
sessile  type,  it  should  be  clipped  away  with  scissors,  punched  out  (if  firm) 
l)it  by  bit  with  Jessop's  prostatectomy  forceps,  scrape<l  do\ni  with  the 
nail  or  curette,  or  partly  nibbled,  partly  twisted  out,  by  Sir  H.  Thompson* 
seiTated  forceps.}     This  surgeon  thus  describes  the  use  of  the  forceps : 

♦  The  galvanic  ^craseur  should  never  be  used  unless  other  instruments  have  failwl 
The  loop  will,  no  doubt,  shear  away,  without  hasmorrhage,  large  masses  which,  froo 
their  size,  poorly  marked  pedicles,  and  vascularity,  are  very  difficult  to  deal  with 
otherwise.  But  its  liability  to  introduce  septic  complications,  and  the  difficulty  of 
manipulation  in  a  deep  contracted  space,  are  grave  objections  to  the  cautery.  If  th« 
surgeon  is  driven  to  use  an  ^craseur,  he  should  employ  the  ordinary  wire  one,  on 
account  of  the  above-mentioned  septic  complications.  Mr.  Bryant  (^Lancet,  18S6, 
voL  ii.  p.  1076)  found  tlie  following  method  useful  in  the  case  of  a  bladder  which 
appeared  to  be  filled  with  villous  growth:  A  great  deal  having  been  removed  by 
forceps,  the  bladder  was  scraped  throughout,  the  walls  being  wiped  rather  rougUj 
with  a  new  sponge  tightly  tied  round  a  forceps.  Haemorrhage  recurred  six  month* 
later,  persisting  for  a  week ;  it  then  stopped,  and  the  man  was  doing  well  eighteen 
months  after  the  operation.  Useil  in  a  similar  case  this  method  has  been  inefficient 
and  followed  by  rapid  recurrence. 

t  "Even  in  the  most  simple  cases  the  removal  of  the  growth  should  be  more  exten- 
sively performed  than  is  the  custom,  and  all  the  mucous  membrane  in  contact  with 
the  growth  should  be  removcil.  We  have  seen  the  possibility  of  infection  by  conttct 
with  the  mucous  membrane,  and  the  plan  I  propose  is  to  eradicate  the  epithelial 
neoplasms  that  may  exist  around  the  growth,"  Albarran  (^loc.  supra  «Y.). 

{  Whatever  method  is  used,  the  surface  left  should  be  as  smooth  as  possible,  in  opdtf 
to  diminish  the  risk  of  phosphatic  deposit. 
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Having,  with  his  forefinger,  first  made  himself  familiar  with  the  exact 
position  and  size  of  the  tumour,  the  surgeon  inserts  the  forceps,  guided 
only  by  the  knowledge  thus  acquired,  and  makes  a  decided  snip  on  the 
tumour ;  then,  by  moving  the  forceps  in  different  directions,  he  makes 
sure  that  he  has  the  growth  within  their  grasp.  **  Above  all  things,  he  is 
not  to  pull  forcibl3%  but  to  press  firmly  the  blades  together,  biting  or 
chewing  a  little,  if  I  may  use  the  terms,  with  the  extremities  of  the 
blades  without  changing  the  original  situation  of  the  bite  or  grasp. 
Then  a  little  twisting  movement  may  help  to  disengage  the  mass,  which, 
if  accomplished,  the  forceps  will  be  felt  free,  and  may  be  withdrawn  with 
their  contents,  after  which  the  finger  enters  to  feel  what  remains  and 
what  more  must  be  done  in  order  to  complete  the  removal.  Let  me 
remark,  whenever  the  forceps  has  removed  a  portion,  however  small, 
the  instrument  should  never  be  reintroduced  until  the  finger  has  again 
examined  the  interior"  (Brit.  Med.  Journ.,  1884,  vol.  i.  p.  1240; 
Tumours  of  the  Bladdery  p.  80). 

The  same  surgeon  thus  draws  attention  to  the  great  risk  of  making 
strong  supra-pubic  pressure  while  forceps  are  being  used  through  a 
perinaeal  wound  :  "  If  that  pressure  is  considerable,  it  forces  the  upper 
wall  of  the  bladder  into  its  own  cavity,  and  thus  gives  the  growths  a 
larger  contour  than  they  possess,  and  makes  them  apparently  salient  to 
a  much  greater  extent  than  they  really  are.  Thus,  an  eager  or  in- 
experienced operator,  unaware  of  the  effects  of  strong  supra-pubic 
pressure,  might  be  led  to  seize  the  mass  offered  to  the  forceps  through 
the  influence  of  this  pressure,  and,  under  the  belief  that  it  was  a  large 
growth,  he  might  inflict  a  fatal  wound  by  crushing  a  double  fold  of  the 
coats  of  the  bladder,  and  so  make  an  opening  in  the  peritonasum.  To 
avoid  such  a  catastrophe,  it  is  only  necessary,  first,  to  decline  the 
attempt  to  destroy  any  growth  which  is  clearly  not  suflSciently  salient 
to  admit  of  complete  or  nearly  complete  removal ;  and,  secondly,  never 
to  employ  the  forceps  while  forcible  supra-pubic  pressure  is  made — at 
least,  no  more  pressure  than  is  desirable  just  to  steady  and  support  the 
bladder  and  the  parts  adjacent" 

When  the  mass  of  the  growth  has  been  removed  b}'  the  nail,  curette, 
or  twisting-forceps,  the  base  must  be  destroyed  as  effectually  as  possible 
by  Paquelins  cautery,*  or  partial  resection  must  be  performed.  Quiet 
nibbling  and  careful  torsion  will  remove  the  bulk  of  the  attachment  of 
the  growth,  but  if  we  are  to  progi^ess  in  our  surgery  here,  a  radical  cure 
can  only  be  hoped  for  in  growths  that  infiltrate  the  bladder  wall  by 
treating  them  as  we  do  malignant  disease  elsewhere — i.e.,  operating 
early  and  removing  the  whole  thickness  of  the  tissues  affected,  as  long 
as  this  step  is  not  foolhardy  (see  Partial  Resection,  p.  383).  Finally, 
two  warnings  of  Mr.  Fenwick's  must  be  remembered  by  those  who 
trust  to  forceps  and  nibbling  or  t>risting.  **  Munching  the  surface 
of  a  carcinoma  and  leaving  the  base  is  tantamount  to  an  increase  in 
the  rapidity  of  its  growth.  I  have  reason  to  believe  that  the  munching 
or  squeezing  of  the  healthy  mucous  membrane  in  the  neighbourhood 
of  the  growth  fosters  the  appearance  subsequently  of  growth  in  the 
traumatised  areas  "  (Brit.  Med.  Jouni.,  1895,  ^'^^'  "•  P-  906). 

♦  Though  this  method  has  the  sanction  of  M.  Guyon,  it  is  only  to  be  used  in  the  case 
of  large  growths  where  partial  resection  is  out  of  the  question.  Besides  the  inherent 
risk  of  sepsis  it  leaves  a  wound  slow  in  healing,  and  a  source  of  obstinate  cystitis. 
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Hsemorrhage.^ — Tliis  must  be  met  by  sponge-pressure,  occasionally 
ligature,  or  waslnng  out  with  mercury  percliloiide  solution,  I  in  6000, 
at  a  temperature  unpleasantly  hot  for  tbe  hand*  If  it  persists  in  spite 
of  tbe  above,  and  if  the  bleeding  point  is  on  the  floor  or  abc've  the 
neck,  gauze  tamponnading  must  be  employed. 

Two  American  surgeons.  Dr.  Keyes  and  Dr.  Cabot,  have  made  use  uf 
this  successfully  (Med,  h*eviea\  Sept.  17,  1892).  Bichloride  gauze  is  cat 
into  pieces,  some  twenty  in  number,  these  having  sides  six  inches  long 
on  one  aspect,  three  on  the  other,  and  four  inches  in  the  middle.  In 
tbe  centre  of  the  three-inch,  a  iiniall  wliite  shirt-button  is  attached* 
which  securely  transfixes  the  tampon,  and  has  a  long  double  piece  of 
silk  running  away  on  the  six-inch  surface  and  a  single  piece  on  the 
three-inch  one ;  a  piece  of  silk  is  also  attached  to  each  of  the  foiu" 
corners.  The  tampon  is  introduced  thus  :  a  soft  catheter  is  passed  into 
the  bladder  and  out  through  the  supra-pubic  wound.  The  loop  of 
double  silk  is  tlien  tied  on  to  its  end  and  thus  drawn  out  at  the  meatos. 
The  catlu'ter  being  removed,  tract it^n  on  the  silk  draws  the  gauze  do^ni 
on  to  the  bleeding  suiface,  and  the  double  silk  loop  is  then  tied  at  thr 
meatus  over  a  piece  of  gauze.  If  there  be  a  perinteal  wound,  the  silk  i? 
drawn  through  these  incisions  and  tied  tightly  over  a  gauze  periuieal 
pad.  The  removal  of  tbe  tampon  is  eft'ect-ed  b}^  cutting  the  knott^ 
silk  and  pulling  on  the  live  otiier  pieces,  the  ends  of  which  have  been 
bruught  out  of  the  supra-pubic  wouml. 

When  tbe  operatioii  is  completed  the  question  will  arise  as  to  the 
advisability  of  suturing  the  bladder.  In  the  after-treatment  of  all 
supra-pubic  cystotomies,  the  chief  nuisance,  and  a  very  great  one.  is 
constant  soakage  of  the  dressings  by  tlie  mine.  This  should  be  avoided 
whenever  the  following  conditions  make  the  use  of  sutures  safe, 
(l)  Efficient  suturing,  with  silk  or  catgut.  If  the  mucous  membrane 
be  stitched,  a  continuous  suture  of  catgut  must  be  employed,  and  a 
row  of  Lembert's  sutures  externally  taking  up  the  muscular  coat  only. 
(2}  Efficient  emptying  of  tbe  bladder.  (3)  Arrest  of  bleeding,  otlier- 
wise  tbe  catheter  will  be  blocked,  the  distress  great,  and  much  tension 
will  be  thrown  on  tbe  stitches.  (4)  An  aseptic  condition  of  the  urine. 
(5)  An  operation  in  which  the  manipulations  have  not  been  very  pro- 
longed and  difficult,  and  one  especially  in  %vhich  there  has  not  bf^n 
much  disturbance  of  the  cavum  Retzii,  If  the  surgeon  is  wisely 
cautious  about  suturing  the  whole  of  the  bladder  wound,  he  will 
suture  it  almost  completely,  and  leave  in  a  small  drainage-tube,  putting 
in  one  or  two  provisional  sutures  which  he  will  tighten  up  in  a  few 
days,  when  the  risk  of  hsemorrbage  and  extravasation  has  passed  away. 
When  thf  conditions  given  above  are  not  present,  and  suturing  the 
bladder  involves  too  nmch  risk,  the  cut  edges  of  the  bladder  should  be 
united  to  those  of  the  lower  part  of  the  parietal  wound  with  catgut 
and  an  india-rubber  catheter,  lengthened  by  a  piece  of  drainage  tubft 
passed  along  the  uretlira.  and  out  at  the  supra-pubic  wound.  Several 
ht>les  should  be  cut  in  tbe  pai't  that  is  to  lie  within  the  blailder 
Bringing  the  tube  out  above  the  pubes  facilitates  washing  out  the 
bladder  both  ways. 

If  a  catheter  thus  inserted  does  not  drain,  the  only  way  to  sftve 
the  patient  from  the  annoyance  and  risk  of  constant  soakage  of  urine  is 
to  employ  syphonage,  a  method  more  easily  written  of  thin  efficiently 
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secured.*  Or  a  trial  may  be  made  of  placing  fine  catheters  within  the 
ureters  and  bringing  these  out,  inside  tubes,  through  the  supra-pubic 
wound.-f" 

Partial  liesedion  of  the  Bladxler  for  Growths, — A  few  cases  have  been 
recorded  with  a  sufficient  amount  of  success  to  justify  a  repetition  of  the 
operation  in  selected  cases.  The  growth  must  be  situated  somewhere  in 
the  upper  or  middle  zones  of  the  bladder.  In  cases  where  the  growth 
is  near  the  has-fo^idf  or  in  the  vicinity  of  the  ureter,  resection  is  out  of 
the  question,  and  we  must  be  content  with  careful  erasion,  with  or 
>vithout  cauterisation  at  a  red  heat.  Where  the  vertex  or  neighbour- 
hood is  the  seat  of  the  growth  Antal's  eztra-peritonaBal  method  should 
be  followed.  By  this  a  large  amount  of  the  upper  part  of  the  bladder 
may  be  removed,  but  the  farther  the  resection  is  carried  the  greater  is 
the  difficulty  of  stripping  off  the  peritonaeum,  and,  of  course,  in  closing 
the  gap. 

Tlie  peritonaeum  is  much  more  easily  peeled  off  when  the  bladder  is 
full  than  when  it  is  empty.  The  edges  of  the  wound  in  the  bladder 
should  be  closed  with  silk  sutures  as  completely  as  possible.  When  the 
resection  has  been  so  complete  that  the  gap  cannot  be  closed,  its  edges 
mast  be  united  to  those  of  the  parietal  wound,  and  the  opening  closed 
later  on  by  a  plastic  operation. 

A  good  account  of  a  case  of  resection  of  part  of  the  lateral  wall  and 
disease  of  the  bladder  is  given  by  Mr.  H.  Fenwick  (Clin.  Soc.  Trails,, 
vol.  xxvii.  p.  164)  : 

The  patient  wa8  a  man  aged  46.  The  growth,  an  epithelioma,  had  been  removed 
twice  before,  the  first  time  by  the  pcrinaeal  route,  the  second  time  snpra-pubicaUy, 
from  a  spot  to  the  left  of  the  orifice  of  the  left  ureter.  '*  On  opening  the  bladder 
eapra-pubicallj,  the  growth  was  found  to  have  recurred  in  the  scar  of  the  previous 
operation.  It  was  now  a  smooth,  sessile  epithelioma,  one  inch  and  a  half  by  one  inch. 
Kie  base  was  indurated,  and  the  infiltration  had  involved  the  muscular  and  sub-mucous 
layers,  for  they  were  glued  to  the  tumour.  In  order  to  gain  free  access  to  the  left 
lateral  waU  of  the  bladder,  I  drew  my  knife  horizontally  through  the  left  lower 
abdominal  muscles,  the  incision  commencing  at  the  supra-pubic  opening,  and  ending 
at  a  point  above  the  inner  third  of  Poupart's  ligament.  Stripping  off  the  peritonasum 
from  the  front  wall  of  the  left  pelvis,  I  kept  it  packed  up  with  sponges.  I  then  re- 
sected the  growth  by  cutting  away  with  scissors  it  and  the  entire  thickness  of  that 

*  The  best  means  of  draining  the  bladder  is  one  described  by  my  friend  Mr.  Cathcart. 
of  Edinburgh  C^rit,  Med,  Journ.,  1S95,  ^^^'  ^^'  P*  9^^)*  Besides  a  douche-can.  some 
india-rubber  tubing  and  a  pail,  a  screw-clamp,  a  small  glass  Y  or  T  tube,  a  second  piece 
of  glass  tubing  bent  like  a  capital  S,  and  a  third  piece  l)ent  at  a  right  angle  to  go  into 
the  bladder,  are  required.  The  can  filled  with  water  is  fixed  over  the  patient's  bed, 
the  Y  tube  is  fastened  with  a  large  safety-pin  to  the  edge  of  the  mattress  opposite  the 
patient's  pelvis.  To  one  limb  of  the  Y  tube  is  attached  about  a  foot  of  tubing  which 
is  connected  with  the  can,  to  the  other  a  right-angled  glass  tube,  which  dips  into  the 
bladder.  To  the  stalk  of  the  Y  tube  a  third  bit  of  tubing  is  attached  which  is  fixed 
below  to  the  S  glass  tube,  which  by  means  of  another  bit  of  tubing  should  end  under 
some  aseptic  lotion.  The  apparatus  being  in  position,  the  screw-clamp  which  controls 
the  rubber  tubing  between  the  irrigator  and  one  arm  of  the  Y  tube  is  then  relaxed,  so 
as  to  allow  the  water  to  run  very  slowly,  in  fact,  only  hydrops.  It  accumulates  in  the 
S  tube,  and  as  it  tends  to  run  out  produces  a  negative  pressure  in  the  other  arm  of  the 
Y  tube — i.e.<,  the  one  connected  with  the  tube  in  the  bladder,  thus  withdrawing  the 
urine. 

t  Schede  has  thus  kept  a  tube-catheter  in  one  ureter  for  several  days  without  any 
harm  resulting. 
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part  of  the  bladder  which  was  subjacent  to  it.  The  bladder  incision  commenced  at  the 
median  opening,  and  passed  directly  to  the  left  until  the  upper  margin  of  the  growth 
was  reached.  It  then  proceeded  round  the  tumour.  The  left  side  of  the  trigone  was 
almost  involved,  but  the  ureteral  orifice  was  not  encroached  upon.  The  haemorrhage 
was  not  severe  and  was  easily  controlled  by  a  couple  of  dozen  Spencer  Wella'a  forceps." 
The  edges  of  the  bladder  wound  were  drawn  together  by  catgut  sutures  which  traversed 
only  the  muscular  layers,  a  small  supra-pubic  opening  being  left  for  drainage.  This 
wound  and  that  in  the  abtlominal  wall  healed  quickly,  and  two  years  later  (^Brit,  Mfi. 
Journ,^  1895,  vol.  ii.  p.  907)  Mr.  Fenwick  stated  that  the  patient  was  at  work  in  good 
health. 

All  will  agree  with  the  three  conditions  which  Mr.  Fenwick  considers 
necessary  before  such  operations  are  undertaken :  (i)  A  single  groiii'th, 
slow  and  dense.  (2)  Absence  of  cystitis.  (3)  Sufficient  vis  on  the  part 
of  the  patient  to  bear  so  serious  an  operation. 

If  it  is  decided  to  attempt  Intra-peritonaBal  resection,  as  of  a  portion  of 
the  lower  part  of  the  bladder,  the  following  directions  of  Albarran  may  be 
useful.     A  preliminary  partial  resection  of  the  symphysis  as  advised  by 
Helferich  is  fii^st  performed.     The  recti  and  pyramidales  are  detached 
above,  and  the  external  obturators  below  and  externally;  the  periosteum 
is  then  carefully  reflected,  and  sufficient  of  tlie  bone  removed  by  an 
osteotome  and  cutting  forceps  to  expose  the  lower  part  of  the  bladder.* 
The  bladder  having  been  freely  opened  in  front,  and  the  escaping  urine 
carefully  removed  with  gauze  sponges,  the  peritonseal  sac  is  opened,  and 
the  intestines  carefully  packed  away  with  sponges.     We  will  suppose 
that  it  is  decided  to  resect  part  of  the  trigone  and  bas-fond  comprising 
one  ureter.     A  bougie  is  passed  into  the  ureter,  the  part  to  be  removed 
is  taken  away  from  within,  a  hand  introduced  into  the  peritonaoal  sac 
and  behind  the  bladder,  keeping  touch  of  the  catheterised  ureter  and 
guiding  the  scissors.     A  stitch  is  then  passed  through  the  ureter  so  that 
it  can  be  easily  pulled  up  and  cut  across  where  desired.     Sutures  are 
then  passed  across  the  lower  vesical  wound,  and  some  having  been  tied, 
a  hole  is  made  in  the  posterior  wall  of  the  bladder,  the  ureter  is  pulled 
through,  split  longitudinall}^  for  a  short  distance,  and  its  mucous  mem- 
brane sutured  to  that  of  the  bladder.     If  possible,  one  or  two  sutures 
are  put  in  from  outside  to  strengthen  the  point  of  junction.     When  this 
is  made  complete  a  catheter  is  passed  into  the  ureter  and  brought  out 
through  a  tube  through  a  supra-pubic  wound.     The  bladder  wound  is 
closed  round  the  tube,  and  the  space  between  the  bladder  and  the  pubes 
is  kept  packed  with  iodoform  gauze. 

Compkte  Extirpation  of  the  Bladder,  f — This  operation  has  been  pe^ 
formed  by  Bardenheuer  and  Gussenbauer.  The  first  successful  case 
was  by  Paulick  of  Prague.  Clado  has  had  a  second.  Both  of  these 
were  in  women.  In  each  case  the  operation  was  done  in  two  stages, 
the  ureters  being  first  diverted  to  and  secured  in  the  vagina,  and  then, 
about  three  weeks  later,  the  bladder  removed.  The  vagina  by  the 
second  operation  was  converted  into  a  pseudo-bladder.  Paulicks 
patient  was  alive  two  years  and  a  half  after  the  operation,  and  in 
fair    comfort.      Drs.  Tuffier   and  Dujarier  (Bevm  de   Chirurgie,  April 


*  This  step  gives  but  little  extra  room,  and  opens  up  cancellous  tissue  and  thus  frnb 
sources  of  septic  phlebitis. 

t  A  paper  by  M.  Chevalier  (^Arch,  Gen.  de  Mid.y  t.  ii.  1S94)  contains  much  infom*- 
tion  on  partial  and  complete  resection  of  the  bladder. 
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1898)  describe  a  successful  case  of  complete  extirpation  of  the  bladder 
in  a  man  in  one  operation,  the  ends  of  ureters  being  transplanted 
into  the  rectum.  Two  months  after  the  operation  the  man  was  able 
to  do  his  work. 

Causes  of  Death  after  Bemoval  of  Bladder  Tumours. 

I.  Shock.  Mr.  K.  Harrison  (Lancet,  1884,  vol.  ii.  p.  6yS)  records  a 
case  of  a  man,  aged  42,  who  died  somewhat  suddenly,  apparently 
from  shock,  twelve  hours  after  removal  of  a  villous  tumour  by  the 
perinaeal  method.  ITie  haemorrhage,  which  had  begun  four  years 
before,  had  for  a  year  been  persistent  and  considerable.  Mr.  Harrison, 
in  illustration  of  the  sudden  and  excessive  bleeding  to  which  villous 
tumours  are  liable,  even  when  they  appear  comparatively  quiescent,  has 
published  {Liverpool  Med,-Ckir,  Joum,,  July  1884)  a  case  where  death 
took  place  from  this  cause  in  nine  hours.  In  this  instance  slight 
hsematuria  had  existed  for  some  months  previously,  but  no  operation 
had  been  performed.  Mr.  Morton  has  drawn  attention  (Lancet,  1896, 
vol.  i.  p.  480)  to  the  possibility  of  secondary  haemorrhage.  In  his  case 
a  papilloma  had  been  removed  supra-pubically,  the  pedicle  being  cut 
through  with  scissors.  Severe  bleeding  took  place  on  the  third 
day,  necessitating  opening  up  the  wound.  The  patient  recovered. 
2.  Exhaustion.  3.  Cellulitis.  4.  Failure  of  the  kidneys.  Evidence 
of  this  will  of  course  be  sought  for  before.  It  is  most  likely  to  occur 
in  growths  which  from  their  position  have  obstruct/ed  the  outflow  of 
urine.  5.  Injury  to  the  bladder  and  peritonitis.  Mr.  Bryant  (Lancet, 
1886,  vol.  ii.  p.  1077)  mentioned  a  case  in  which  a  fibrous  polypus  was 
drawn  from  the  fundus  into  the  perinaeal  wound  and  snipped  off.  The 
man  died  of  peritonitis,  and  a  small  hole  was  found  in  the  bladder  at 
the  site  of  the  removed  polypus.  6.  Recurrence.  This  may  appear 
first  in  the  cicatrix  of  the  wound.  7.  Abscess  in  the  track  of  the 
apparently  healed  wound,  bursting  into  the  peritonaeal  sac  (Sir  H. 
Thompson,  Clin.  Sac.  Trav^,,  vol.  xxi.  p.  46). 

OFEBATIVE    INTEBFEBENCE   IN    TUBEBCULAB.    DISEASE 
OF    THE    BLADDEB. 

My  own  experience  in  several  of  these  cases  and  a  study  of  what 
others  have  published  leave  me  strongly  of  opinion  that  operative  inter- 
ference in  the  form  of  cystotomy  is  rarely  justifiable  here.  My  reason 
for  this  opinion  will  be  gathered  fi*om  the  following  Indications  and 
Cautions,  (i)  It  is  an  accepted  fact  by  all  careful  surgeons  that  in 
tubercular  affections  in  which  it  is  not  possible  to  remove  the  mischief, 
operative  interference  may  do  more  harm  than  good.  Under  such 
conditions  the  manipulations  only  irritate  early  tubercle  into  activity, 
and  light  up  again  obsolete  or  quiescent  tubercle,  besides  causing 
certain  dangers*  peculiar  to  this  viscus — viz.,  cystitis  and  pyelitis. 
Again,  to  show  how  useless  and  even  harmful  will  be  operative  inter- 

•  Another  ill  result  which  is  very  possible  here  is  rupture  by  even  a  moderately 
diBtending  injection  of  a  contracted,  rigid  bladder  the  seat  of  long-standing  tuber- 
cular mischief,  and  one  emptied  for  some  time  by  irritability  and  incontinence.  I 
would  refer  my  readers  to  two  such  cases  candidly  published  by  Mr.  H.  Fenwick 
in  bifl  instructive  book,  Cardinal  Symptoms  of  Urinary  Diseases,  p,  200. 
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ference  in  the  early  stage  of  tubercular  mischief — a  stage  in  which 
alone  can   such   treatment   be   expected   to   be  curative — let  us  con- 
sider what   are   the   conditions   present  at   this  early  stage.     To  put 
it  briefly,  it  is  not  one  suitable  for  curetting,  &c.,  as  is  often  the  case 
with  tubercular  mischief  elsewhei'e.*   The  mucous  membrane  is  swollen, 
ver}'  vascular,  velvety,  at  times  gelatinous.     Any  ulcers  present  are 
often  small,  even  minute  and  numerous,  so  that  it  is  impossible  to 
make  sure  of  efficient  curetting,  especially  when  anyone  familiar  with 
the  interior  of  the  bladder  knows  how  quickly  a  little  bleeding  hides 
the  field  of  operation,  and  the  fact  that  the  mischief  is  usually  most 
marked  on  the  posterior  wall,  trigone,  and  neck.     The  following  is  a 
good  description  of  a  condition  often  present  in  these  cases  (J.  Bell, 
if.D.,  of  Montreal,  **  Treatment  of  Tuberculosis  of  the  Bladder  by  a 
Supra-pubic  Section."  Journ.  Cntan,  ami  Genit,  Urin,  Dis.,  1892,  p.  298): 
*•  The  trigone  and  a  band  of  about  an  inch  in  depth  around  the  urethral 
orifice  were  the  seat  of  many  superficial  ulcers,  varying  in  size  from 
that  of  a  split  pea  to  irregular  patches  as  large  as  a  five-cent  piece. 
The  mucous  membrane  of  the  whole  fundus  of  the  bladder  was  also 
studded  with  small  tubercles  which  had  not  advanced  to  the  stage  of 
ulceration  nor,  indeed,  even  to  the  length  of  showing  signs  of  caseation. 
The  ulcerated  patches  were  scraped  and  cauterised,  but  the  little  non- 
ulcerated  tul^ercles  were  left  untouched.     They  were  so  numerous  that 
it  would  have  been  impossible  to  deal  with  each  one  singly."    Mr. 
Battle's  case  (Clin.  Soc.  IVans.,  vol.  xxiii.  p.  201).  which  was  greatly 
benefited  by  scraping  after  other  treatment  Lid  failed,  owes  its  success 
largely  to  the  condition  found,  which  was,  I  think,  a  very  rare  one. 
The  ulcerated  surface  was  single,  though  very  extensive,  spreading  over 
the   left  lateral   and   ])Osterior  wall,  from   the  trigone  almost  to  the 
summit,  with  the  bladder  relaxed.     After  the  ulcer  had  been  scraped, 
it  was  dabbed  over  with  a  solution  of  chloride  of  zinc  (30  gr.  to  S)- 
The  patient  was  seen  nearly  a  year  later,  soundly  healed  and  able  to 
hold  her  water  for  three  hours  at  a  time.     It  is  not  stated  whether 
pyrexia  was  then  present,     (ii)  For   these   reasons  I  am  strongly  ot 
o])inion  that  in  the  earlier  stages  we  should  treat  tubercular  disease 
of  tlie  bladder  not  by  operation  t  but  by  improving  the  hygienic  su^ 
roundings,  especially,  whenever  it  is  possible,  getting  the  patient  to  be 
much  in  the  open  air,  if  possible  by  the  sea,  teaching  him  to  wash 
out  his  bladder  with  iodoform  emulsion  and  dilute  mercury  perchloride 
lotion,  and  in  the  case  of  a  woman,  giving  an  anaesthetic  at  inter\'als  and 
swabbing  over  the  nnicous  membrane  with  a  solution  of  AgNO,  oij— S- 
the  urethra  having  been  rapidly  dilated,     (iii)  The  cases  tliat  call  for 
oi)erative  interference  are  those  in  which  what  I  may  be  allowed  to  call 


*  Prof,  (iiiyon  rei)orto(l  (Ann.  dcK  Malad.  dtx  Voieii  Urin.,  Nov.  1889),  very  fnU,^- 
four  cases  which  he  troatc«l  by  curetiin*^  aiul  the  cautery  after  a  supra-pubic  cysto- 
tomy. One  of  the  four  (lie«l.  two  years  after  the  operation,  the  patient  having* 
])ersistent  sinus  ami  beiiii;  bctlriihlen  most  of  the  time.  One  died  within  the  year? 
and  one  within  about  three  months  of  the  operation.   The  fourth  Ivad  survived  four  yows. 

t  Dr.  L.  Bolton  Bangs,  of  New  York,  whose  experience  in  diseascF  of  tlie  genito- 
urinary organs  is  a  very  wide  one,  thus  expressivs  himself  ou  this  matter:  "After 
faitliful  and  zeah)us  efforts  to  relieve  by  surgical  interference  the  local  synipioni-* 
•.•f  these  cases.  I  have  ln'cn  f<»reeil  to  the  conelusi«.»n  that  the  less  instrumentation 
we  resort  to  the  better." 
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hygienic  treatment  has  failed,  or  in  which  the  case  has  got  beyond  this, 
where  pain  is  incessant,  micturition  frequent — e.gr.,  every  half-hour  day 
and  night,  with  much  tenesmus,  and  where  opiates  are  required  to 
afford  sleep.  There  should  be  no  advanced  disease  present  of  the  other 
urino-genital  organs,  kidneys,  lungs,  &c.  (iv)  The  supra-pubic  opera- 
tion is  always  to  be  preferred.  The  perinaaal  gives  very  little  room, 
and  moreover  has  the  great  drawback  that  a  tube  thus  introduced 
will  very  likely  press  upon  the  neck,  or  trigone,  parts  very  liable 
to  be  attacked  by  tubercle.  Again,  this  opening  has  a  great  tendency 
to  close  befoi'e  the  full  benefit  of  drainage  has  been  secured.  The 
vaginal  opening  seems  to  me  to  be  liable  to  the  same  objection  as  the 
perinsBal — viz.,  that  the  vesical  end  of  a  tube  thus  introduced  is  very 
likely  to  rest  against  an  ulcerated  surface,  (v)  The  patient  should  be 
warned  that  supra-pubic  drainage  often  involves  prolonged  confinement 
to  bed,  and  that  the  discomforts  which  must  attend  the  constant 
soakage  of  urine  are  only  to  be  partially  met  by  the  use  of  large 
Absorbent  pads,      (vi)  The  tube  should,  if  possible,  be  withdrawn  in 


Treodeleuberg's  position.    (R.  Harrison.) 

About  thre^  weeks,  and,  as  soon  as  the  wound  is  closed,  every  effort 
should  again  be  made  to  place  the  patient  under  the  best  hygienic 
dorroundings,  to  the  necessity  of  which  I  have  alluded  above.  Hospital 
patients  should  be  got  into  better  air  at  once.  But  too  often  the  after- 
treatment  of  supra-pubic  cystotomy  for  tubercular  cystitis  resolves  itself 
into  the  following  dilemma.  If  the  opening  is  closed  all  the  pain,  &c., 
soon  recurs ;  if  it  is  kept  open  there  is  much  difiiculty  in  preventing 
noisome  soaking.  A  tube  and  plug  worn  in  the  supra-pubic  sinus 
rarely  acts  well  in  these  cases,  where  the  bladder  is  often  small, 
contracted  and  thick-walled,  (vii)  The  patient  ma}'-  enjoy  years  of 
fairly  active  and  happy  life  after  a  supra-pubic  cystotomy,  if  the 
opening  has  closed  within  a  reasonable  time  of  the  operation,  but  he 
will  be  liable  to  other  outbreaks  of  tubercular  mischief,  secondary  to 
disease  which  was  probably  present,  though  quiescent,  at  the  time  of 
the  cystotomy — e.f/.,  tubercular  testis  and  kidney. 

Operation. — The  details  of  a  supra-pubic  cystotomy  are  so  fully 
given  at  pp.  379,  400,  that  it  is  needless  to  repeat  them  here.  I  will 
.only  add  the  caution  that  great  care  must  be  taken  in  distending  thtse 
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bladders.  Four  to  six  ounces  will  be  as  much  as  can  usually 
be  injected  with  safety.  The  bla^lder  is  first  opened  and  its  interior 
exposed  with  some  suitable  speculum  (p.  379),  aided,  if  needixil,  by  the 
Trendelenberg  position  (Fi^.  159).  Any  ulcers  should  be  cart-fnlly 
and  tlioroughly  ciirettfsl  or  cauterised  with  a  fine  point  of  rhe  Pacjui*Iin*t» 
theruKi-eiiutery,  iodotbrm  rubbed  over  the  surface  or  left  in,  in  the  shape 
of  the  emulsion.  To  any  very  vascular,  gelatinous-looking  iDiJcoa6 
membrane,  not  ulcerated,  a  solution  of  AgNO^  .'ij — Jj*  should  he 
applied  on  a  small  sponge  on  a  holder. 

The  following  is  a  good  instance  of  the  relief  which  suj>ra*piibi(' 
cystotomy  may  give  in  a  veiy  obscure  case  : — 

In  May  iSgo  I  was  asked  by  Dr.  Cock  arnl  Dr.  Hadgaon.  of  Kxmoatb«  lo  implore  lh<* 
blaiidcr  of  a  gentleman,  aged  57.  anffering  from  painful  cystitis,  lijeutnttinaf  ami 
frequent  micturition,  to  which  general  treatment^  washing  out  the  bladficr  tii<) 
drainage  by  a  catheter,  had  failed  to  give  any  relief.  Calculus  being  eiclnderi  br 
fiounding^  and  there  being  no  rectal  enlargement  of  the  prostate,  I  expected  to  fiji*! 
a  Bmall  malignant  growth,  as  the  symptoms  were  too  urgent  for  prostata  trouble, and 
as  this  gland  was  not  enlarged  either  to  the  finger  or  the  s^oaud.  The  bladder,  hanni: 
l>een  opened  and  emptied  by  thf  supra-pubie  iiiethod,  at  first  appeareil  normal  «iTi'for 
Bomc  sub-aeutely  inflamed  rugse  which  sto<Kl  out  very  distinctly  on  the  right  latenl 
aspect  of  the  neck  of  the  bhidden  Aisumll  electric  lamp  at  onceshowrd  ani('>ng>«t  ihoc 
folds  two  tilcera  each  about  1  inch  by  i-inch.  oval  in  shape,  with  muiiciiUr  fibrr 
clearly  exposed  on  their  floors,  their  edges  neither  thickened  nor  induratcsL  They 
were  Bcrape<l  with  a  sharp  spoon^  and  iodoform  was  then  rubbed  into  their  sorfsoe*. 
The  patient  made  an  excellent  recovery,  and  now,  hix  years  later,  rcmaimi  quite  ktcIL 
In  this  patient,  with  a  iieep,  fat  pcrinsBum,  I  should  never  hare  dcteciod  the  «loo» 
by  the  perineal  route. 

PAETIAL    PBOSTATUCTOMT. 

We  owe  otir  knowledge  of  what  tliis  operation  can  do  to  the  lat-e  Mr, 
McGill,  of  Ijeeds  (Bni,~ Mf>(L  Joani..  Oct.  19,  1889).!  The  following 
jjropositions  are  taken  from  his  paper: — i.  Prostate  enlargement^^ 
Nvhich  give  rise  to  symptoms  are  tntra-vegieal,  not  rectal.  Thuf 
prostates  of  immense  size  which  project  towards  the  rectum  cause  no 
m'inary  trouble,  while  severe  symptoms  may  supervene  when  the  pi"o*- 
tate  on  rectal  examination  is  apjiarently  of  normal  dimensiociB. 
ii.  There  are  many  varieties  of  the  intra-vesical  groui^h.  We  find 
(l)  a  projecting  middle  lobe— pediincnlated  ur  sessile.  (2)  a  middle 
l<3he  with  lateral  lobes  forming  three  distinct  projections,  (3)  the  lateral 
lobes  alone,  (4)  a  yjednnculated  growth  springing  from  a  lateral  !ol»^. 
and  (5)  *'a  uniform  circular  projection  surrounding  the  internal  •  1  ' 
of  the  urethra/'  This  variety,  described  by  Brodie.  is  not  infrt-, 
it  surrounds  the  urethra  like  a  collar,  and  projects  for  a  variai'lf 
distance  intu  the  bladder,     iii.   In  many  cases  self-catheterism  is  the 

*  This  may  appear  strong,  bat  it  g^ires  very  marked  relief.  In  women  it  may  i* 
applied  at  repeated  int(?rrak  after  dilatation  of  the  urethra.  If  it  should  givr  miich 
pain»  which,  in  my  experience,  it  rarely  does,  a  aolution  of  sodinm  chloride  iuaj  V 
injecteHl 

t  Much  infurmation  will  be  foumi  in  the  foUovring  papers: — Wat&on,  Ann.  of  *Sttf-, 
1S89,  pp.  T-27  ;  Bellield,  Amrr.  Jmtrn,  Mfd,  Set,,  Nov.  1890;  MouUin,  Brit,  Mid,Jtikf%^ 
1892,  vol,  i,  pp.  1 1 851  1250,  1294?  White,  Ann.  0/  SHftj,^  1893,  p.  153  ;  Woobcy,  J^nrr^ 
Cttt.  and  Ovn,  UHn,  DU,,  July  and  Aug.  1895, 


^ 


I'AUTl AL  PKOSTATKCTUM Y. 


389 


only  treatment  requtrerL  iv.  That  when  tliis  fails,  or  is  unavailable, 
more  radira!  nieasures  are  necei5t^ury.  w  That  this  treatment,  to  be 
ertVctuah  shouhl  (i)  for  a  time  thoroughly  drain  the  bladder;  (2)  per- 
manently remove  the  cause  of  the  obstrtiction.  vi.  That  the  sitpra- 
piibic  route  is  preferable  to  the  peri u teal  for  prostatectomy.  Most 
surgeons  will  agree  with  this ;  the  question  is  alluded  to  at  p.  378,  and 
again  below.  This  operation  was  short-lived,  as  it  was  laid  aside  tor 
the  much  less  severe  one  of  double  castration.  This  step  has  given  such 
eneuuragiug  results  (p.  479)  that  it  will  probably  replace  prostatectomy 
iin  many  of  those  cases  which  call  for  some  operative  interference. 

Indications. — As  double  castration  seems  to  give  sufRcient  relief  at  a 
Tery  much  smaller  risk,  it  appears  to  me  that  prostatectomy  should  be 
confined  to  the  following  cases  : — ^(i)  Where  one  or  more  calculi  co-exist 
with  an  enlarged  prostate.     I  have  myself  0|>erated  on  two  such  cases. 

In  one^  the  patient,  aged  58,  was  in  a  couditiou  of  extreme  mit5<?rj  from  cystitif*, 
dvi^una,  and  tenesmun,  and  the  cath^^ter  )iad  to  ha  reported  to  every  ten  minuttvs.  By 
iur>ra-pubic  cystotomy  I  removed  a  ealculiw  and  prostatic  tissne  from  the  mediiin  and 
lateral  lobes  weighing  three-quarterw  of  an  ounce.  He  made  a  goo^l  Vntt  slow  recovery, 
^biT  *?irius  being  very  tardy  in  closing.  Two  years  after  he  was  holding  his  watt*r  for 
three  or  four  bonra  in  the  day,  and  was  only  disturbed  once  at  night.  The  reddual 
briue  amounted  to  about  half  an  ounce.  In  the  other  patients  a  calculus  and  great 
t^«tical  enlarj^ement  of  the  profitate  co-existed  in  a  man  of  59,  whose  kidneys  we  knew 
lo  be  cJaniA^ufL     After  removal  of  the  calculus  and  an  ounce  and  threc-qaarlers  of 

iilarged  protjtate  the  patient  did  well  for  two  days.  An  injection  of  murphia  had 
protluced  sueh  grave  symptoms  that  1  forbade  any  more  being  given.  The  patient's 
re«<ilei*sne8!*  Ixnng  troubleHome,  the  house-surgeon,  thinking  that  he  knew  Wat,  dis- 
bb<*yed  my  direetions  and  repeated  the  morphia.  Contracted  pupils  and  stupor  quickly 
fulloweil  anil  the  patient  sank.  At  the  necropsy  the  kiiioejs  were  granular;  the 
n^mains  of  the  prostate  showed  the  usual  rai^ged  surface,  but,  under  the  eircnniataiices^ 

lOt  an  unheal  thy  one. 

(2)  Where  the  operation  of  double  castration  fails^  as  it  does  in  some 
tases.  (3)  When  a  patient  refuses  double  castration  but  is  willing  to 
ubmit  to  the  greater  risk  which  has  been  fully  explained  to  him.  The 
sases  I  consider  to  ju.stify  opei'ative  interference  are  given  mider  the 
leading  *' Castration"  (p.  479).  The  patient  v^^ill,  of  course,  bo  got  into 
6  satisfactory  condition  as  possible  before  operation  by  attention  to 
]>erients,  baths,  diet,  tirugs,  such  as  urotropine  and  sandal-wood,  and 
cashing  out  the  bladder. 

Choice  of  Operation. — ^The  surgeon  has  to  make  a  choice 
jet  ween  a  number  of  ditierent  methods,  all  of  which  have  their  advocates. 
The  following  are  tlie  most  important  of  these: — 

r.  McGilFs  .supra-puliic  method  iviihoni  }}eriTia\il  drainage. 

2.  Fuller's  t?upra-pubic  method  eombined  with  peiiuavd  drainage, 

3.  Von  Dittel  s  operation,  which  consists  of  i^moval  of  the  prostate 
jy  means  of  an  extensive  dissection  of  the  perina3ura. 

4.  Nicholas  operation  by  which  the  pi^ostate  is  dissected  out  tlirou^h 
he  perimeom,  pressure  being  made  from  above  through  a  siipra-pubic 
n'stotomy  wound, 

5*  Alexander's  operation,  which  is  Xiehol's  operation,  with  the 
iddition  that  the  bladder  is  drained  through  a  perinsDal  opening. 

It  will  be  seen  that  the  choice  lies  l>etween  reaching  the  prostate 
lirongh  a  supra-pubic  opening  into  the  bladder  or  by  means  ot  a  deep 
lissection  of  tlie  perinoeum.     The  supra-pnbic  operation  ha$  the  great 
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advantage  that  by  it  the  enlarged  prostate  can  be  best  seen,  felt, 
examiued  and  operated  upon.  It  is  much  more  generally  applicable,  as 
by  it  both  the  niiddle  and  lateral  lobes  can  be  entirely  removed  if  nece?- 
garVt  as  shown  by  Yrejer  {Brit.  MetL  Journ,,  voL  ii.  1901,  p.  125),  who 
describeB  four  successful  cases  of  removal  of  the  entii'e  prostate  by  the 
supra-pubic  route.  It  admits  of  our  doing  this,  aided  by  an  eWtric 
lamp  if  needful,  with  much  more  precision  and  completeness.  C>n  tb? 
other  hand,  the  perintral  route  give^  nnich  the  best  drainage  and  is  beit 
suited  for  the  removal  of  Bu)>urethral  growths,  and  for  some  case*  of 
enlargement  of  the  lateral  lobes,  e,(j,y  where  this  is  not  only  intra-  but 
extra-vesical,  and  so  closing  the  prostatic  nretln-a.  These  case^  are^ 
however,  rare;  as  a  rule  we  have  to  deal  with  h\'pertrophy  of  the  mMiati 
lobe  and  of  the  intra-vesical  aspects  of  the  lat<»ral  lobes,  and  all  the  work 
that  is  required  can  be  done  from  the  interior  of  the  bladder.  Tlie 
periiia?al  rout-e  has  the  serious  drawbacks  of  giving  very  little  room: 
by  it  operating  is  done  in  the  dark;  in  patients  with  a  deep^  f»t 
perintieum  the  *'  perinatal  distance  *'  may  make  it  quite  impossible  for  the 
operator  to  satisfactorily  remove  the  obsti'uction.  Moreover,  the 
perinoeal  dissection  must  needs  be  extensive  and  difficult,  and  prestmiabh* 
altogether  a  more  severe  o)>eralion  than  a  supra-pubic  wound. 

The  moi^ality  of  the  opemtion  is  high,  varying  between  I  5  and  20 
per  cent,  in  the  different  collections  of  cases,  but  is  somewhat  higher 
after  the  perinaml  methods  than  the  sopra-])ubic  ones. 

For  these  reasons  the  supra-pul>ie  operation  is  certainly  to  be  pre- 
ferred to  the  perineal,  which  should  only  be  undertaken  in  those  rare 
cases  in  ^^hich  it  is  found  impossible  to  remove  the  obstruction  tluough 
the  Bupra-pubic  wound  alone. 

As  a  rule,  then,  the  surgeon  should  begin  \rith  the  supra-pnbic 
method,  adojiting  the  perinieal  afterwards,  if  he  finds  it  necessary,  in 
order  to  secure  a  low-level  route  for  the  I'emoval  of  extra-vesical  lateral 
or  snb-urethral  enlargements,  or  to  secure  efficient  tlrainage. 

Operation, — The  full  accounts  of  supra^pubic  cystotomy  giveiJ  «t 
pp.  379  and  399  should  be  referred  to  ;  only  those  points  which  relate  to 
the  special  technique  of  prostatectomy  wull  now  be  given.  The  quantity 
of  water  (p,  401)  injected  into  the  rectal  bag.  if  one  is  used,  especially 
when  the  prostate  is  abnormally  hard,  should  not  exceed  six  to  eight 
ounces.  Where  the  l>ladder  is  contracted  with  thick  non-distensiblf 
walls,  it  will  usually  be  inadvisable  to  pertbrm  this  operation.  A 
catheter  left  in  the  bladder,  till  this  is  opened,  expedites  the  operation. 
Mr.  McGill  advised  that  the  bladder  be  stitched  to  the  cut  edgei  of 
the  wound  before  any  attenxpt  be  made  to  renu^ve  the  prostate,  h* 
this  is  done  it  will  interfere  with  the  subsequent  suture  of  the  bladfler 
\N  Inch  I  recommend  below.  I  think  the  same  end  can  l»e  secured  by 
holding  the  bladder  well  up  with  a  pair  of  Spencer  Wells's  forceps  on 
either  side,  each  taking  hold  at  a  point  opposite  to  the  pait  to  be  left 
open  when  the  sutures  are  inserted  (rirfp  infra).  Enucleation  is  to  be 
performed  as  much  as  possible  by  the  fmger.  This  not  only  pi^  *' 
luemorrhage,  but  the  linger  will  turn  out,  far  more  intelligently, 
and  quickly,  much  larger  pieces  than  any  vulsellum  or  pun 
forceps.  First,  however,  a  %vay  must  be  made  for  the  (inger.  t 
effected  by  taking  away  any  projecting  portions  with  such  forceps  a* 
Jesaop's,  or  by  dividing  the  overlying  mucous  membrane  \^-ith  scissc^r? 
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as  described  by  Dr.  E.  Fuller,  of  New  York  {Jcnmi,  Cut.  aiid  Oen,  TJrin, 
Dis,,  June  1895,  p.  232).  The  bladder  having  been  opened,  the  extent 
of  the  prostatic  enlargement  and  the  site  of  the  urethral  opening  are 
determined :  "A  pair  of  rough,  serrated-edged  scissors  with  a  long 
handle  grasped  in  the  right  hand  are  slipped  along  the  left  forefinger 
into  the  urethral  opening,  and  are  made  to  cut  through  the  bladder  wall 
in  that  region.  The  cut  extends  from  the  lower  margin  of  the  internal 
vesical  opening  of  the  urethra  backward  for  an  inch  or  an  inch  and  a 
half.  The  blades  of  the  scissors  being  rough  and  sen'ated,  make  an 
incision  which  bleeds  but  little.  Then  one  of  the  forefingers,  whichever 
the  operator  may  find  the  more  convenient,  is  slipped  through  the 
vesical  hole  made  by  the  serrated  scissors,  while  at  the  same  time  the 
fist  of  the  other  hand  makes  firm  counter-pressure  against  the  perinaeum. 
By  means  of  this  counter-pressure  the  prostatic  gi'owth  is  brought  well 
within  reach  of  the  forefinger  of  the  other  hand,  which  is  employed  all 
the  time  in  enucleating  the  obstruction  en  rruisse,  or  piece  by  piece,  as 
the  case  may  be.  This  enucleation  should  not  be  desisted  in  until  all  the 
lateral  and  median  hypertrophies,  as  well  as  all  hypertrophies  along 
the  line  of  the  prostatic  urethra,  have  been  removed."  Dr.  Fuller  states 
that  owing  to  the  small  amount  of  bleeding  he  has  always  found  it 
feasible  to  sew  up  the  supra-pubic  incision  as  described  below,  and  that 
lie  has  never  had  trouble  with  secondary  hcemorrhage.  A  perinaeal 
section  is  next,  made  and  a  large-sized  rubber  tube  passed  through  the 
perinaeal  incision,  and  that  through  which  the  prostate  was  enucleated, 
into  the  bladder.  After  this  hot-water  imgation  is  employed  for  some 
time  to  stop  oozing.  Next,  the  supm-pubic  wound  is  closed  by  a  deep 
layer  of  catgut  sutures  which  include  the  bladder  wall,  and  by  a  more 
superficial  layer  of  silk-worm  gut.  The  middle  of  the  incision  is  not 
closed,  but  a  deep  provisional  salmon-gut  suture  is  inserted  here,  taking  up 
the  walls  of  the  bladder  and  the  abdomen.  A  drainage-tube  is  inserted, 
and  when  this  is  removed  in  four  or  five  days  the  provisional  suture  is 
tightened  up.  Six  cases  of  prostatectomy,  five  of  these  operated  on  by 
this  supra-pubic  method,  are  given  by  Dr.  Fuller ;  all  were  successful. 

After  the  surgeon  has  removed  all  that  he  considers  necessary  from 
within  the  bladder  he  must  carefully  examine  the  urethra  both  with  his 
finger  and  by  full-sized  catheters  passed  from  the  meatus.  Belfield 
attaches  great  importance  to  this.  In  one  of  his  cases,  after  removing 
from  the  lefl  lateral  lobe  as  much  as  a  walnut,  he  found  that  there  was 
still  an  obstruction  in  the  prostatic  urethra  to  the  passage  of  a  catheter. 
By  perinaeal .  section  a  rounded  mass  was  shelled  out. 

Haemorrhage  must  be  arrested  by  the  means  given  at  p.  382. 

The  amount  removed  must  vary  with  each  case.  Prostatic  tissue  is 
not  heavy,*  and  any  amount  over  an  ounce  and  half  will  be  rarely 
removed.  Mr.  Buckston  Browne  (Clin.  Soc.  Trcms.,  vol.  xxii.  p.  274) 
removed  in  one  case  gland  tissue  amounting  to  nearly  four  ounces.  A 
good  recovery  followed. 

LATERAL  LITHOTOMY  (Figs.    160,   161,   162). 

Owing  to  the  introduction  and  perfection  of  the  cnishing  operation 
for  stone,  lateral  lithotomy  is  now  seldom  called  for.  The  chief  in- 
dications are: — (i)  In  children,  when  the  stone  is  a  small  one.  and 


392 


f)PHKAT10N8  UN   TIIK  ABDOMEN* 


when  the  siirgemi  is  inexperienced  in  the  use  of  the  lithotrit 
the  yperation  of  choice.  (Vide  also  the  remarks  on  pp.  421-4^,^3,) 
(2)  In  the  case  of  a  larg"t*  stone  with  which  it  has  been  decided  to  ^lical 
by  perinatal  lithotrity  (p.  421)  the  bladder  is  opened  by  the  same  s^^ps 
ua  in  lateral  lithotomy,  (3)  In  certain  cases  of  stricture  of  the  ure^^lira 
and  enlarged  prostate,  where  a  stafi'  can  be  passed.  In  the  maJ€z>ir-ity 
of  the  cases  uf  enlarged  prostate,  however,  the  snpra-pnbic  methoci  is 
to  be  preferi'ed.  as  by  tliis  means  the  prostatic  hypertrophy  ca:^:^.  be 
more  readily  dealt  with  at  the  same  time   (p,   399). 

The  lateral  operation  will  be  described  under  the  following  heads    x 

A.  Preparatory  Treatment. 

B.  Passing  the  Staff.    Possible  Difficulties. 
V.  Finding  the  Stone.    Possible  Difflctilties. 
D.  Entering  the  Bladder.    Possible  Difflculties. 
H.  Extracting  the  Stone,    Possible  Difficulties, 

A.  Preparatory  Treatment. — For  a  week  or  so  before*       t}^ 

0]H*nj.tion  th«*  diet  should  be  bland,  so  as  to  tax  as  little  as  pos^^-^jble 
jadtHl  kidneys — fjj,,  milk,  barlin-water,  light  puddings,  and  a  1  i  ttie 
fish.  If  alcoliol  is  needed*  some  t^ound  spirit,  well  diluted,  should  be 
given.  Bathtj  whould  be  taken  i^gularly,  tlie  bowek  well  moved,  -^nd 
an  enema  jsfiven  on  the  morning  of  the  operation,  and  care  should  be 
taken  tliat   all  this  has  come  away. 

B.  Passing  the  Staff.— This  step,  however  simple  and  e^^sr 
Uisually.  presents  oceasionul  difficulties,  the  moi^  tnnng,  because  pei'l^^P^ 
utdooked  for;  they  are — 

(l)    8pasm,  fronx  the  urethra  not   being  u:?ed  to  instrumentfi,  (-) 

Strictun?.      (3)  A  faUe  passage.     (4)  An  enlarged  prostate.      (5^ 
enlargcnl  prostatic  sinus,  into  winch  the  end  of  the  sound  passes, 
Buckstian  Bnnvne's  staff  nirets  the  fast  t\vv>  adnn'rablv. 

C.  Finding  the  Stone  with  Sound  or  Staff.    Possi*>l® 
Difficulties. 

(i)  The  stone  may  hiwe   Ijcen   passed.*     This   is  not  impossible? 
children  with  stnalb  smooth,  narrow  calculi,  and  their  sudden,  streiiii-^^'^ 
micturition.     (2)   The    .stone    may    lie   behind    an    enlarged    prost^^^  : 
Uere  the  linger  of  an  assistant  passed  into  the  rectum  may  help.         ^  ^' 
The  stone  may  lie  envelupe<l  in  folds  of  mucuus  membrane.     Injec*^^    • 
of  the  bladder  is  liere  indicated.     (4)  Tlie  j?tone  maybe  encysted.     ^^     l^n 
is  so  rare  as  to  have  been  called  *'  the  refuge  of  young  lithotomii^^"'^^* 
The   following   case   of   »Sir   G.  Humiihry   [Some    Cases   of  Operat^^"^^  ' 
j>amphlet,  1S56)  shows  well  how  endiarrassing  this  condition  may  b^     ^ 

A  mail,  aged  Si,  was  cut,  then  submitted  twice  to  lithotrity,  then  again  cut  io  — --thi 
ohi  scar  three  times,  uU  wilhiti  six  years,  for  ati  cjicygted  calculus.  On  the  ^*'*'^^;-— >,* 
occasion  of  lateral  litbotoniy  the  imtare  of  the  case  was  made  out  accurately.  ^^  ^1. 
Btone  was  tiow  folt  bohiiid  the  prostate  attached  to  the  bladder  by  a  pedicle  w^^*-  _. 
aeemcd  to  penetrate  I  be  coat&  of  the  vineuH,  and  to  be  iitiaebed  to  another  mass  be>^*^^  . 
it.     It  was  evidently  a  stone  of  hour-glass  Khape,  part  Ijcing  iu  the  bladder  and  %^ 
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broken  off,  the  rcJit  nut   being  extracted,  owing  to  the   size   of  the   prost4ite. 
«yinplom&  recurring,  uretbro-rectal  litliotomy  was  performed.    The  stone  being    ^* 


within  reacb^  the  edge  of  the  mucous  raembrane  around  it  was  incised  w^itb  a  ht^^* 
•  ly,  the  case  mentioned  by  Mr,  Holmes,  Clin^  iSoc,  IVans*,  voL  ii,  p.  67. 
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Mid  a  stone,  the  ske  of  a  ivainut,  and  with  a  truncated  stalk,  extracted.  Death 
laee  iu  two  days,  from  pelTic  cellulitis.  Though  the  bladder  was  otherwise  but 
lucftAed,  the  cjat  seemed  to  have  originated  from  the  protmeion  of  mucous 
%D.e  between  the  muscular  flhretj,  as  another  one  existed,  though  without  a 
cyst  communicated  by  a  considerable  opening  with  the  foul,,  infiltrated 
Bir  George  poinU  out  that  these  cyats  umy  be  quite  out  of  reach  iu  lateral 

Fig,  160. 
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(Fer^saOQ.) 
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>iuv.     As  their  walk  eondst  only  of  cellular  tisBuei  mucoua  membrane,  and 

>ia  thin  layer  of  muscular  fibre,  they  are  easily  lacerated  diuing  an  operation, 

ident  alnioBt  certain  to  be  fatal.    The  diagnosis  is  usually  to  ^>e  made  ii  the 

^nlways  struck  by  ihe  sound  at  one  (*pot.  eKpt^eially  if,  per  rectum,  a  lump  is 
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(Ferguanon.) 


corto^pondiiig  to  ihat  spot,*     The  fsupin-pubie  operation  is  indicated  hero» 
tnote^  p.  399. 


^  J,  E.  Erich«en  (*Vwr^fy,  voL  li.  p.  945)  adds  that  the  beak  cannot  be  made  to 
ktjnd  such  a  stone,  bo  as  to  isolate  it.  To  several  other  allied  conditions  of 
Uittid  4tonc,  see  the  reference  at  p.  411. 
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D.  Entering  the  Bladder. — ^The  time  chosen  for  mtrodncing  the 
staff  varies  with  diflVrent  operators.  Passing  the  staff  while  the  patient 
i<  still  r*K'umbent  is  the  easier ;  passing  it  when  the  patient  is  in  litho- 
tomy pr^ition  is  rather  more  difficult,  but  secures  the  operator  aguiist 
the  risk  r>f  the  staff  slipping  out  after  the  patient  is  brought  down  into 
position,  a  risk  which  is  greater  with  the  straight  staff.  I  prefer  to 
bring  the  patient "s  lower  limbs  over  the  edge  of  the  table,  to  paes  the 
straight  staff  while  he  is  recumbent,  and  then  to  have  his  limbs  only 
brought  up  into  [K)sition. 

The  nates  just  projecting  over  the  edge  of  the  table,  the  sacmm  being 
flat  upon  it.  the  flexed  thighs  and  legs  being  held  well  out  of  the  way, 
the  surjreon,  seated  comfortably,  and  with  his  face  on  a  level  with  the 
perina?um.  directs  an  assistant  so  to  hold  the  staff  as  to  bring  the  mem- 
branous urethra  close  to  the  surface  of  the  perinaum.  If  a  curved  stiff 
1k'  usefl,  this  is  easily  done  by  inclining  the  handle  strongly  towards 
the  abdomen.  By  this  manoeuvre,  in  Mr.  Cadge's  words  (toe.  «»p« 
rit.),  the  jx>int  of  the  staff  '*  need  not,  and  should  not.  be  withdrawal 
from  the  bladder,  but  if  it  were  it  would  be  of  no  moment,  because  it 

Fio.  162. 


Lateral  lithotomy  with  a  straight  staff.    (Key.j 

would  re-enter  it  the  moment  the  handle  is  raised ;  the  membranous 
urethra,  instead  of  being  almost  perpendicular  to  the  surface  of  the 
perina?um,  as  it  is  when  the  staff  is  held  upright,  is  brought  almost 
parallel  with  it,  and  is  much  easier  to  find  with  the  knife ;  there  is  no 
inducement  to  open  the  urethra  too  far  forwards,  and  consequently  no 
risk  of  wounding  the  bulb  or  its  artery.  The  staff  gets  a  steady  rest 
against  the  front  of  the  pubes,  and  there  is  no  danger  to  the  rectum  at 
this  stage."  It  thus  combines  the  advantages  of  the  two  very  different 
nietlio<ls  usually  given — viz.,  either  to  hold  the  staff  well  up  firmly 
under  the  pubes  and  thus  away  from  the  bowel,  but  also  away  from 
the  stone ;  or  closely  down  upon  the  latter  and  in  proximity  to  the 
rectum  also. 

Having  felt  the  staff  thus  presented  towards  him,  having  examined 
into  the  depth  of  the  ischio-rectal  fossa,  the  site  of  the  tuber  and  ramus 
ischii,  the  surgeon  pressing  up  the  junction  of  the  scrotum  and  raph^ 
so  as  to  make  tense  the  parts  just  about  to  be  cut,  enters  his  knife  from 
a  (juarter  of  an  inch  to  one  inch  and  a  half  from  the  anus,  just  to  the 
left  of  the  raph^,  and  very  likely  hits  the  groove  at  once.     The  knife  is 
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then  drawn  outwards  and  backwards  with  a  rapid  sawing  movement,  to 
a  point  midway  between  the  anus  and  tuber  ischii,  thus  making  an 
incision  of  two  or  three  inches,  according  to  the  age  of  the  patient  and 
size  of  the  stone.  Again  inserting  the  knife  into  the  upper  angle  of 
the  wound,  the  surgeon  makes  out  exactly  with  his  left  index  finger  the 
groove  in  the  staff,  and  exposes  this,  beyond  doubt,  in  the  wound.  The 
next  steps  differ  somewhat,  accordingly  as  the  curved  or  straight  staff  is 
used — they  will  be  given  separately. 

(a)  With  the  Curved  Stafi. — When  the  knife's  point  is  felt  firmly 
lodged  in  the  groove,  its  handle  is  a  little  depressed,  the  blade,  at  the 
same  time,  turned  a  little  to  the  left,  is  pushed  steadily  along  the 
groove  till  a  gush  of  urine  or  a  sense  of  resistance  ceasing,  or  both 
together  usually,  announce  that  the  neck  of  the  bladder  has  been 
sufficiently  divided  with  the  knife.  The  finger  is  now  wormed  into 
the  bladder  over  the  concavity  of  the  staff. 

(h)  With  the  Straight  Staff. — When  the  point  of  the  knife  is  felt  to 
be  safely  lodged  in  the  groove,  the  surgeon  takes  the  handle  of  the 
straight  staff  from  his  assistant,  brings  it  down,  and  still  keeping  his 
knife  in  the  groove,  lateralises  the  staff  slightly  to  the  left,  the  handle 
of  the  knife  being  now  depressed  so  as  to  form  a  sufficient  angle  with 
it,  and  make  an  adequate  wound,  the  surgeon  runs  it  along  the  groove 
steadily,  till  he  knows  by  the  above  given  evidence  that  the  neck  of  the 
bladder  has  been  suflSciently  cut. 

The  left  index  finger  is  next  wormed  over  the  edge  of  the  staff,  the 
straight  staff  being  held  by  the  surgeon  himself,  in  his  right  hand,  the 
curv^i  one  being  held  by  an  assistant,  till  he  feels  that  he  has  entered 
the  bladder  and  placed  the  finger  tip,  if  possible,  in  contact  with  the 
stone.  Entrance  into  the  bladder  is  known  by  feeling  the  finger  sur- 
rounded with  a  smooth  cavity,  lined  with  mucous  membrane,  while 
the  finger  itself  is  girt  by  a  fibrous  ring.  The  stone  being  felt,  or  the 
bladder  cavity  distinctly  gained,  the  staff  is  withdrawal,  and  the  surgeon, 
while  taking  his  lithotomy  forceps,  dilates  the  opening  into  the  bladder 
with  his  finger,  which,  at  the  same  time,  pulls  down  and  steadies  the  neck. 

Failure  to  Enter  the  BInclde'r. — This  most  vexatious  and  embarrassing 
difficulty  is  most  likely  to  be  met  with  under  two  widely  different 
conditions — (i)  most  frequently,  in  little  children;  (2)  in  old  patients 
with  a  very  fat,  deep  perinasum,  and  enlarged  prostate.  The  first  must 
be  considered  separately. 

(l)  In  Little  Childre^i. — The  causes  here  are,  the  small  size,  delicacy, 
and  mobility  of  the  neck  of  the  bladder  and  urethra,  and  the  fact  that 
the  bladder  lies  high  up  above  the  pelvis.  Mr.  Cadge  quotes  the 
following  from  Sir  W.  Fergusson  : 

"  The  point  of  the  finger  was.  as  usual,  placed  on  the  staflE  and  pushed  gently 
towards  the  bladder.  The  finger  went  on,  but  I  was  aware  that  it  had  not  got  between 
the  urethra  and  the  staff.  With  an  insinuating  movement  (much  to  ha  appreciated 
by  the  lithotomist,  who,  as  I  do,  professedly  makes  a  small  incision  in  this  locality), 
I  endeavoured  to  get  its  point,  as  usual,  into  the  urethra  and  neck  of  the  bladder. 
But  here  I  felt  convinced  that  I  had  failed,  and  was  aware  that  the  finger  was  getting 
deeper  as  regards  the  depth  of  tlic  perinjeum,  but  that  I  was  not  materially  nearer  the 
Uaddcr.  I  could  feel  a  considerable  space  at  the  point  of  the  finger,  and  was  con- 
Tinced  that  the  upper  part  of  the  membranous  urethra,  as  well  as  the  sides,  had  given 
way  to  the  pressure,  and  that  now,  as  the  finger  was  getting  deeper  into  the  wound, 
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;<r':a*.  rau-.ioij.  aii-l  -ij'.-ii  I  r«..T;li  aj»pr'.-c-:a".-L-  -.Lr  Tta-'>*z*r  :-f  :b€:  tijcr  »*  -^s^jlThroa^ 
1  fi':  ii*'':k  of  'L':  f/lad'l'.T.  Tii*.*  -::.ii'*  n-a»  ea^ilj  :  j-c-Lei  a^i  rfSdrTed-  b=T  I  '■»*  J-ariUy 
iJLpr'r^^A  ivi'ii  •:.#:  i-iva  'ha:  I  La-i  i;».-arly  faiiri  it  :Lv  TrrrfomADre  c-f  tJic  t-pcnrioo." 
Th'.-  «:iiil'l  Ii'rp:  '.va*  4  ytrarr  ol-L 

Mr.  (.Vlif»f  tliuji  met  th»-  ^ain^  difficulrv  in  an  infant  of  cme  Tear  and 
aluilf: 

••  1  fcir  Till-  iiiipo»»il.i!i*y.  i'v*.-ii  \vi:L  a  fair  irjc:*:.-:i.  •.'  d>:^adin^  ibe  vocnd  with 
my  )iij;/»T:  it  wa-  lik*.*  :ryiiiir  :■..  •_'••:  ur-.'  :L'*  ^-rlfiiryr  of  :be  :ix>»*.h7&.  I  iherdan 
'J'i-i -•'•']   l^-f"r«:  -loin if  any   liann.   anil,   'akinj  a  i^air  of  con.i!i;»a   dmaa^fonepL 

1  pa !  ^h*'Ui  «'a»ily  a!"nu'  *h«.*  i?*uff  in:-.»  •.b-*  Ma-i-ier;  by  ^.jfaiug  iht  blades  geat^ 

but  lirn.ly.  r<»*»iii  wa*  ^raine-l.  an- 1  '.h**  finj»^r  vn:vrt-i  and  znade  room  for  homH 
litho'oii.y-f'>rr"p!*.  Bur  I  havr  rfpcareiliy.  after  pa>?:xie  :be  dx>e»£ine-forKps.  witk- 
drawn  *h^'  !»'atf  and  r-'mov^-d  tlur  ^Vjne  ivi:L  :hem-  and  wiThout  iDTrodacing  the 
iiu'^i:r  a'  all.*' 

Difficulties  and  Mistakes  during  this  Stage  of  entering  tilt 
Bladder. — 'J  his  is  so  imjxjrtant  a  i)art  of  the  operation  that  the  follow- 
ing may  Im*  enuniei-atwl  hei*e  : 

I.  Fiiidin^r  the  staff.  This  is  not  likely  to  pivsent  difficulties  in  the 
(;as«'  of  a  curved  staff  if  it  l>e  helrl  as  advised  at  p.  393.  Hitting  a 
straight  staff  in  a  fat  ehilfl  is  not  always  easy,  o\riug  to  the  small  size 
wjiich  is  needful.  Attention  must  l»e  i>aid  to  entering  the  knife  at  the 
r(>r»t  (jf  th«'  .s<'rotuni  only  just  to  the  left  of  the  raph^.  when  the  finger- 
nail will  rlft«'(rt  th«'  staff  at  once.  2.  Not  exposing  the  staff.  Ererr- 
tliin^  whi<-h  li«\<  over  thr  staff  in  tht*  upj)er  angle  of  the  wound  must  be 
ch-an  cut.  The  tissues  heiv,  including  the  membranous  urethra,  are  lax 
and  <lelicate,  and.  unless  the  knife  is  clearly  in  contact  with  metal,  the 
groove  will  not  be  followed.  3.  Losing  the  groove.  This  most  serious 
accident  may  )>♦»  due  to  not  getting  the  knife  cleanly  into  the  groove, 
not  keeping  it  sufficiently  finnly  in  contact  with  it,  and.  thirdly,  by 
forgetting  to  dej)ress  slightly  the  handle  of  the  knife.  4.  Cutting  the 
j)rostate  too  freely  as  the  knife  is  brought  out.  This  can  easily  be 
avoided  by  kt'eping  the  knife  sufficiently  near  to  the  staff.  5.  Cutting 
into  the  rectum.  This  may  be  due  to  neglect  of  the  following  pre- 
cautions :  (i)  Kei'ping  the  staff  up  away  from  the  bowel ;  (2)  guarding 
the  bowel  with  tin*  Irdt  t*(;ndinger  in  the  wound;  (3)  when  the  knife  is 
latei-alised,  cutting  away  from  the  gut.  Mr.  Cadge  (toe.  sujfra  ft^-) 
points  out  that  the  usual  j)lace  of  puncture  is  the  dilated  jiart  jn3t 
above  the  internal  sphincter,  and  that  this  communication  may  he  made 
secondarily  by  sloughing  after  extraction  of  a  large  stone,  or  after  the 
use  of  a  i>luir  for  arresting  haemorrhage.  His  experience  is  that 
*•  Nature  s(»ldom  fails  to  bring  about  a  cure,  or  so  to  contract  the 
W(jund  as  to  h»ave  but  trifling  inconvenience."  6.  Wounding  the 
])osterior  wall  of  l)ladder. 

Sir  S.  Wells,  at  the  discussion  of  Sir  H.  Thompson's  paper  (Med.- 
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Chir.  Soc.,  April  2,  1878),  mentioned  a  case  in  which  Mr.  Tyrrell 
wounded  the  back  of  the  bladder,  and  hence  always  advocated  a  short 
knife.  That  this  accident  happened  even  in  the  hands  of  Aston  Key 
himself,  I  know  through  the  father  of  an  old  Guy's  man  who  was 
present  at  the  time. 

E.  Finding  and  Extracting  the  Stone— The  surgeon's  left 
index  finger,  having  passed  into  the  bladder  along  the  concavity  of  the 
staff,*  finds  the  stone,  hooks  this  down  as  near  to  the  neck  as  possible, 
and  at  the  same  time  steadies  the  neck  while  it  dilates  the  incision  in 
it  and  in  the  prostate.  This  combination  of  movements  requires  most 
careful  attention  to  each  of  its  details  separately.  The  most  important 
of  these  is  the  dilatation  of  the  neck  and  prostate.  If  the  stone  is 
found  to  be  a  large  one,  the  deep  part  of  the  wound  must  be  sufficiently 
free.  It  is  well  known  how  much  has  been  written  on  this  matter. 
The  surgeon  should  begin  by  dilating  the  neck  of  the  bladder  carefully 
and  equally  in  every  direction,  using  a  considerable  amoilnt  of  force 
in  an  adult,  but  not  throwing  this  on  any  limited  portion  of  the  wound. 
It  may  be  accepted  as  a  certain  fact  that  the  wound  in  the  prostate  may 
extend  through  the  whole  of  this  body,  without  risk  of  cellulitis,  if  only 
the  recto-vesical  capsule  is  not  torn  through.  As  long  as  the  finger  is 
girt  by  a  fibrous  ring  this  mischief  has  not  been  done.  Whether  an 
extensive  wound  in  the  prostate  had  better  be  made  by  dilatation  and 
laceration  or  by  free  incision  will  probably  never  be  settled.  The  wise 
surgeon  will  avail  himself  of  a  safe  use  of  both — that  is  to  say,  after 
dilating  with  forcible  but  equal  pressure  all  around  the  original  wound 
in  the  neck,  he  will  introduce  a  blunt-pointed  narrow-bladed  bistoury 
flat  against  the  pulp  of  his  finger,  and  nick  the  remaining  constriction 
at  one  or  two  places,  then  dilating  again. 

Next  to  the  size  of  the  stone  the  age  of  the  patient  must,  here,  be 
considered.  After  middle  life,  the  ceTlular  tissue  around  the  neck  of 
the  bladder  is  not  only  loose,  but  abounds  in  enlarged  veins.  Hence 
the  risk  of  causing  not  only  cellulitis,  but  septic  phlebitis,  by  dilating 
an  inadequate  opening  by  the  tearing,  bruising  exit  of  the  stone, 
instead  of  by  the  finger  and  knife  combined. 

The  deep  opening  having  been  thus  made  sufficiently  free,  the 
surgeon,  having  selected  his  forceps,  introduces  them  along  the  finger 
(thus  further  dilating  the  wound),  the  latter  being  withdrawn  as  the 
forceps  enter.  These  held  at  first  in  one  hand  (the  thumb  in  the  ring) 
are  fully  introduced  closed,  then  opened  widely  transversely,  and,  by  a 
quarter-turn  of  the  handles,  the  lower  blade  is  made  to  scoop  or  sweep 
luong  the  floor  of  the  bladder,  which  mil  almost  surely  catch  the  stone. 
If  this  step  fail,  it  is  repeated,  and  if  the  stone  is  still  not  caught,  the 
snr^eon  feels  again  for  the  stone  either  with  the  closed  forceps  or  by 
again  inserting  his  finger,  which  will  bring  down  the  stone,  push  ofi* 
projecting  folds  of  mucous  membrane,  &c.  Differently  curved  forceps, 
snpra-pubic  pressure,  and  a  finger  in  the  rectum,  may  all  help  now. 

The  stone  being  caught,  the  finger  again  feels  if  it  is  held  in  its 
shorter  axis ;  if  so,  it  may  at  once  be  extracted,  if  moderate  in  size,  by 
steady  deliberate  traction  downwards  and  outwards.  As  long  as  the 
stone  advances  all  is  well ;  if  not,  gentle  rotation  may  again  start  it  on 

•  This  is  only  withdrawn  when  the  stone  is  felt,  not  before. 
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its  wav.     In  less  easy  eases  Mr.  Cadge's  words  should  be  rememh^^i 
*^  Slioidd  tlieiv  be  nmrfi  resistance  and  no  sense  of  gradual  yielding 
surgeon  will  ask  himself  whether  tliis  is  due  to  an  insnffieient  opening, 
or  t<i  the  I iroj action  of  tlie  ends  of  an  oval  stone  laterally  beyoiul  the 
bladder*     This  latter  niaj^  be  known  hy  observing  that  the  bladdet 
brought  bodily  down,  so  that  the  prostata,  which  is  pi*obabIy  lar] 
visible    near   the   external    wound ;    in   this   case  the   st-one  must 
liberated,  the  finger  a^^iin  introdueed»  and  a  fresh  hold  taken.     If 
obstruction  is  due  to  a  hirge  stunt-  and  tuo  small  a  wound,  tlie  latter^ 
to  be  enlarged  in  the  direction  of  tlie  first  incision  ;  this,  in  the  opi 
of  the  writer,  is  ]>referable  to  making  the  rli vision  of  the  neck  of 
bladder  on   the    opposite  side,    and   preferable,  too,  to   using  un 
traction  and  force/* 

In  some  cases  a  senop  will  facilitate  extraction,  the  stone  being  fin 
held  between  the  pulp  of  the  k'ft  index  linger  and  the  concavity  of  tlu' 
scoop.  In  children  one  linger  in  fhe  rectum  and  one  in  the  bladder  will 
oft*?n  serve  the  purpose. 

The  stone  l^eing  out,  the  bladder  is  carefully  explored  with  the 
finger,  or  a  short-beaked  staf!',  aided  by  pressure  above  the  puhes,  or 
from  within  the  buwel.  for  any  other  calculi  or  fragments.  Multiple 
calculi  will  have  been  indicated  by  facets  upon  the  fii^t. 

Any  bleeding  vessels  are  now  secured,  a  tube  introduced,  dressings 
applied,  and  the  patient  removed  to  bed. 

DiMciiltles  during  the  Stage  of  Extraction  of  the  Stone. 

(i)  The  position  of  the  stone.  Thisi  may  be  out  of  reach  owing  toit3 
being  at  the  pusteriur  part  of  a  dilated  bladder,  above  the  pubes,  or  to 
the  patient  having  a  very  fat  and  deep  perinfcuin.  Pressure  above  the 
pul>es,  and  the  use  of  long  ibreeps,  are  here  indicated.  (2)  An  enlarge^ 
prostate.  This  interferes  with  reaching  the  stone  both  with  fingers aii<l 
forceps.  Curved  forceps  passed  in  along  the  staff,  or  a  gorget,  if  the 
perinamm  be  very  deep,  will  be  helpful  here,  and  perhaps  a  bag  \u  the 
rectum  would  aid  in  raising  op  the  stone  within  I'each  in  difficult  ca^e*^ 
An  enlarged  middle  lobe  uf  the  prostate,  or  a  separate  adenoma  of  this 
gland,  may  also  cause  trouble  b}*  getting  between  the  blades  of  the 
forceps.  Tearing  away  of  these  portions  of  the  gland  has  often 
occurmd,  and  is  sometimes  certainly  beneficial.  It  is  doubtful,  howt^er, 
if  this  is  always  so.  Thus  Mr.  Cadge  (loc.  mipra  cii.)  thinks  *'that  it  is 
probable  that  a  careful  examination  uf  the  subsequent  condition  of  such 
patients  would  show  that,  although  it  may  not  have  endangered  lifeJj 
has  not  infrecpicntly  been  followed  l>y  partial  inability  to  retain  urin?. 
Prof  Gross  [TrtfnH.  PhilatL  FatL  Soe.,  vol  iv.  p.  153)  thought  that  i» 
one  case  the  cavity  left  behind  became  a  suppurating  poucli*  ai"! 
increased  the  diHiculty  in  micturition.  (3)  Breaking  up  of  the  stODf 
This  may  occur  with  hard  calculi  from  too  much  force  being  used  with 
the  forceps,  Init  it  much  more  often  hap]iens  with  soft  phosphatic 
calculi.  In  sucli  caees  e\'ery  fragment  nnist  be  cleared  out^ — a  iiiAttf^ 
of  some  difficuky,  as  small  ones  are  readily  concealed  in  clot-s  or  folds  rf 
mucous  membrane.  After  all  the  larger  ones  are  picked  out,  a  cjitheUr 
of  appiTipriate  size,  attached  to  a  Higgeuson's  syringe,  is  inserteil,  »«J^ 
the  bladder  thoroughly  and  forciblv  \\'ashed  out  with  diluted  Thompson^ 
fluid  (I  in  6  or  8,  p.  402) ;  or  mercury  perchloride  i  in  40OC,  Iw  * 
week  or  ten  days  the  bladder  should  again  be  camfully  sounded,  aai 
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vnth  the  finger,   anil   any  fragment   extracted,  this   being 

ecially  needful  if  pain  has  persisted  after  the  operation.*     If  frag- 

nts  still  persist  a  little  later,  an  evaenating-tnbe  and  washing-bottle, 

ided  it*  necessary  by  a  tlat-bladed  Hthotrite,  must  be  employed.     I  may 

ere  express  my  belief  that  multiple  calculi  are  not  quite  as  rare  as  has 

pen  supposed.     (4)  Size  and  shape  of  tlie  stone.     ^Ir.  Erichsen  writes 

this  subject :   ''  A  calculus,  about  an  inch  and  a  half  in  it^  :!^hurter 

imeter,  will  be  hard  to  extract  through  an  incision  of  the  ordinary 

igth  (not  exceeding  eight  lines)  in  the  prostate,  even  though  this 

considerably  dilated  by  the  pressure  of  the  fingers  ;    and  I  think 

may  be    safely   &aid   that   a   calculus   two   inches   and   upwards   in 

IOmeter  can  scarcely  be  removefl   by  the  ordinary  lateral   operation 

th  any  degree  of  force  that  it  is  yafe  to  employ."     Most  will  agree 

th  Mr.  Cadge  that  stones  weighing  upwards  of  3  oz.  will  be  dealt  with 

^  the  improve<l  supra-pnbic  method. 


SUPBA-PUBIG    LITHOTOMY  (Figs.  163-166). 

Indications. — The  surgeon  who  has  the  opportunity  of  becoming 
uJept  in  the  use  of  the  lithotrite,  both  through  the  meatus  and 
I'ongh  a  perinoeal  wound  (p.  421),  will  seldom  have  occasion  to  perform 
pra-pubic  lithotomy.  Wliere,  however,  tliere  has  been  no  such  oppor- 
nity,  this  operation  will  be  required  for  the  following  conditions. 
^^3e  I  cpiote  from  the  concluding  portion  of  a  paper  which  I  read 
fore  the  Koyal  Medico-Chirurgical  Society  (Trans,,  vol.  Ixix.  p.  377). 
I.  '*Tliat  supra-pubic  lithotomy,  as  recently  modified,  has  a  future 
renewed  usefulness  before  it,  and  that  while,  as  an  operation,  it  can 
Ver  contrast  w^ith  the  rapid  brilliancy  of  the  lateral  operation,  it  will 
found  of  great  value  by  tlioae  who  only  have  to  deal  witli  stone 
ionally,  and  l*y  those  who  find  themselves  face  to  tace  with  calculi 
»nsiderable  size  in  adults.  2.  That,  to  give  other  and  more  indivi- 
1  instances,  the  operation  will  be  found  useful  in  (a)  many  cases  of 
^^  stones  of  an  inch  and  a  half  in  diameter  ;  (h)  in  multiple  hard 
^^es;  (c)  in  cases  of  calculus  not  phosphatic,  occurring  with  enlarged 
fc*state  ;  (d)  in  some  cases  of  foreign  body  in  the  bladder  ^vith  abun- 
'til  calculous  deposit  (Sir  H.  Thompson)  ;  (e)  in  cases  of  encysted 
^ne.-f"  In  the  rarer  cases  of  (/)  a  state  of  urethra  which  will  not  admit 
use  of  a  lithotrite  or  a  grooved  staff*.  ,  .  .  ."  To  these  should  be 
ded,  (<jf)  in  eases  %vliere  the  stone  is  associated  \^  ith  enlarged  prostate 
*'  4U).  The  supra-pubic  opening  will  here  be  convenient  for  removing 
rtions  of  prostatic  tissue  as  well  as  the  s^tone. 

ITie  greater  trouble  and  the  longer  time  which  this  operation  entails, 
>th  during  its  pertbrniance  and  afterwards,  will   not  be  grudged  in 

Becurrence  of  gtone  within  two  yeara  nlmoat  always  means  that  a  fragmeiit  has 
O  left  after  the  operation.     No  greater  diaappoiatmuiit   than  this,  hoth  to  the 
n^gtOQ  and  patient,  can  happen.     No  one,  probably,  has  cut  fifty  patients  wirhout 
viflg  to  admit  and  lament  its  occurrence,  hut  it  is  especially  liable  to  occur  10  the 
-JtlKiricucpd  (Cadge). 

T  Much  useful  information  inaj  bu  gathered  from  a  paper  by  Mr.  Bruce  Clarke 
^t,  j^cd,  Jaurn,i  May  rj,  1899},  in  which  an  account  ia  given  of  twenty-seven  cases 
t? Dented  vesical  calculus. 
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these  days,  when  it  is  so  much  the  rule  to  pay  attention  to  the  details 
of  surgery.  Only  time  and  a  larger  collection  of  cases  w-ill  show  how 
far,  with  much  simpler  stnictures  to  cut,  with  these  brought  safely  into 
reach,  and  with  modern  antiseptic  details  at  hand  in  the  after-treatment, 
this  lithotomy  is  safer  than  the  far  moi"e  brilliant  lateml  one. 

Details  of  tlie  Operation.* 

A.  Distension  of  the  Rectum. — ^fhe  utility  of  this  is  doubtftil 
except  in  certain  special  eases  in  which  it  is  desirable  to  raise  the  base 
of  the  bladder  and  bring  it  as  much  within  reach  as  possible^  ejj.,  in 
operations  for  tuberculous  disease,  and  for  the  removal  of  tumours  fipom 
the  base  of  the  bladder.  For  the  effect  of  rectal  distension  is  chiefly  to 
raise  the  bladder  bodily  hi  a  direction  upwards  and  forwards,  and  hence 

Fig.  i6j, 
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0\'nl  rectal  bags,  pftrily  dbteiided.    A  child's  size  is  shown  below« 

after  incision  to  make  the  base  more  prominent  and  easier  to  reach  ttlit" 
effect  iis  regard?^  the  supra- vesical  fold  of  peritonaeum  is,  on  the  oth^ 
hand,  so  small  that  it  may  be  neglected.  Moreover,  the  prctcednre 
is  not  without  danger.  If  it  is  decided  to  make  use  of  rectal 
distension  the  bag  should  be  distended  as  required  after  the  parietai 
incision  has  been  made^  so  that  the  effect  may  be  gaugeil  br  » 
finger  in  the  jire-vesical  space.  Tlie  bag  used  for  this  must  \)e  (l)  ^^ 
sutiicient  strength,  and  (2)  of  ap])ropriate  size.  Thus,  it  should  be  ot 
as  soft  rubber  as  is  consistent  with  strength,  \Wth  seums  as  little 
pmminent  as  possible,!  and  flattened  rather  than  pyriform  in  dinfn 

*  Tlieac  are  largely  takeu  from  a  paper  of  mine  CBrit.  Med.  Jnurn,^  Oft  ^3  i 

30,  1886), 

t  In  two  of  my  earlier  cases  a  little  blood-stained  macos  followed  the  withdra^*^ 
the  empty  bag  j  no  ill  results  enisiicd,  and  as  this  has  not  occurred  in  the  Ui'*^ ' 
tldtik  it  may  be  attributed  to  the  use  of  the  earlier  baga  of  pyriform  shai 
rublxjr,  aud  prominent  scams.     When  a  bag  has  not  been  obtainable  the  fingcre  ^-ij 
assiBtant  may  be  osed  int^tead. 
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IJ  The  amount  of  fluid.  A  flat,  oval  bag  (Fig.  163),  well  coated  with 
icalyptuj^  and  vaseline,  entirely  emptied  of  air  and  folded  up,  is 
Iroduced  well  above  the  sphincters  (the  bowels  having,  of  course, 
bn  well  emptied).  It  is  then  earefiiUy  distended  by  means  of  an 
iily  working  syringe  with  water  varyinsj  in  amount  from  2^  to  3  oz, 
I  a  child  of  ixve,  to  10  or  12  oz,  in  an  adult.  Sir  H.  Thompson  gives 
B  amount  iti  the  ad  tilt  as  12  to  14  oz,  I  would  advise  operators  to  be 
Dtent  with  the  smaller  amount  of  8  or   lo  oz.,  adding  a   little  more 

Er  on,  if  needful,  and  only  to  use  the  larger  amounts  in  special  e^ses 
,  j/>,  large  stones,  <loubtful  cases,  or  where  a  growth  is  present  and  it 
desired  to  give  extra  elevati^jn  and  steadying  to  the  bladder. 


FlQ.    164, 


£iaddo\ 


Sagitt^  mudiait  frozeu  ttection  thruogh  the  pelviii  of  %  young  man,  iiie 
bladder  beiug  dintetided.     (C.  L&nger.) 


Bifitenfiion  of  the  Bladder. — Either  water  or  air  may  be  uaed 
\  this  purj>ose,  the  chief  advantages  claimed  for  the  latter  being 
\  that  its  buoyancy  tends  to  raise  the  bladder  up  to  the  surface, 
lereas  the  weight  of  water  tends  to  drag  it  do^\^lwards  towards  the 
Ivis  ;  (2)  being  com]u^essible,  it  is  less  liable  to  do  damage  \ylien  the 
bolder  walls  are  contracted  and  rigid;  (3)  there  is  no  flooding  of  the 
>und  when  tlie  blmUW  is  incised,  and  therefore  less  liability  of 
faction  of  the  peri- vesical  cellular  tissue. 

e  air  may  be  conveniently  introduced  by  me^ns  of  a  bicycle  pump 
hed  to  the  catheter  by  means  of  a  length  of  rubber  tubing,  no 
uivment  of  the  quantity  used    being    necessary  w*hen    the   pUti 
Iviaed  below  is  adopted, 

[If  distension  with  water  is  preferred  to  air,  either  Thompson's 
3L.  U.  2C 
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(borax,  i  pt. ;  glycerine,  2  pts. ;  water,  2  pts.)  diluted  one  in  gii, 
carbolic  acid  one  in  eighty,  or  perchloride  of  mercury  one  in  4000  may 
be  used.  This  should  be  introduced  by  means  of  an  irrigator  raifled 
about  a  foot  above  the  level  of  the  patient's  abdomen,  in  this  way  a 
safety-valve  is  provided  against  any  sudden  rise  of  pressure  within  the 
bladder  if  any  straining  takes  place.  If  the  plan  advised  below  is 
adopted  it  is  not  necessary  to  measure  the  quantity  of  liquid,  bat  if  it 
is  preferred  to  introduce  this  first  it  must  be  measured,  in  this  esse 
8  to  10  oz.  for  an  adult,  and  a  smaller  amount  for  a  child  will  be  found  to 
suffice  ;  larger  quantities  should  not  be  used  for  fear  of  causing  damage 


Fio,  165. 


Sagittal  median  frozen  section  of  male  pelvis,  with  disten8ioii7of  bladder 
and  rectum.    (Garson.) 


from  over-distension.  The  safest  plan  is  to  carry  out  the  distension  of  tie 
bladder  after  the  incision  has  been  carried  down  to  the  transversalis  fiftscia 
and  the  wound  well  retracted,  as  advised  by  Tilden  Bro\ni  (Ann.  of 
Surg.,  vol.  xxv.  p.  141).  The  air  or  antiseptic  soliition  can  then  be 
gently  and  slowly  introduced,  and  its  efiect  gauged  by  the  eye  and  the 
finger  placed  on  the  bladder.  In  this  way  the  supra-vesical  fold  of  the 
peritonaaum  may  be  raised  to  the  desired  extent  %vithout  the  slightest 
risk  of  causing  damage  from  over-distension. 

C'.  The  Operation  Itself. — The  pubes  having  been  shaved,  the  knees 
slightly  flexed,  and  the  shoulders  a  little  raised,  an  incision  is  made 
about  three  inches  long,  exactly  in  the  middle  Ime  and  ending  over  the 
uj)per  border  of  the  pubes.  The  subcutaneous  fat,  often  plentiful  in 
amount,  having  been  divided,  and  any  vessels  secured  with  Spencer 
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rceps,  the  linea  alba  i^'identified,*  nickefl,  and  slit  up  for  two 
iches.  Tlie  trMisv*M":ialis  fascia  i.s  then  pirkrd  up  at  the  lower 
le  wound  and  dividiMh  The  retraeiors  now  ch^a wing  the  edges 
ind  well  apart,  a  layer  uf  loose  tissue  and  of  fat,  often  abundant, 
Bntly  having  large  veins  in  it»  will  next  come  into  view,  Iving- 
Boneealing  I  he  hladder.  This  niu.st  be  tui^i  tln'oiigh  carefullv 
Banly  as  jiossible-  witli  the  point  of  the  director.  Any  veins 
m  the  %vonnd  (and  a  tnuisverso  branch  liets  often  jui?t  o]>posite 
f  puncture  into  the  bladder)  should  be 
ith  forceps.  If  one  is  of>ened  at  this 
field  of  the  oj)eration  will  he  obscui'ed 
troublesome  htemorrhage.t  This  must 
k1  by  pressure- forceps,  which  act  also 
Ors,  l)y  sponge-] ►ress ore,  or  a  very   liot 

lotion — eAf,,  hydi\  perchh  I  in  4000 ; 
I  manipalation  iti  arresting  hamiorrhage 
Ik^  the  cause  of  that  cellulitis  later  on 
|o  nioeli  to  be  deprecated.  The  anterior 
'  the  bladder  will  now  be  recoginsed  by 
5c»lonr-  the  fibres  of  the  detrusor  urinae, 
ts  fluctuating  under  the  finger.     Veins 

met  with  again  here  on  the  bladder 
kgitndinaL  transvei'se.  and  oei^asiotially 
i  Great  care  must  be  taken  not  to 
[.the  fatty  connective  tissue  which    hes 

e  anterior  surface  of  the  bladder  and 
A   spot    on   tlu*  anterior  surface  of 

r  having  lieen  chosen  about  three- 
f  an  inch}  above  the  pubes,  it  is 
\  (a  hook  being  used  if  thought  desirable),  and  the  left  index 
(once  introthiced  to  feel  for  the  stone.  The  finger  at  the 
\  keeps  the  bladder  hooked  up,  and  prevents  it  settling  back 
fclvis  ae  the  bladder  collapses.  The  stone  is  best  removed  by 
FB,  or,  if  preferred.  l>y  forceps  or  scoop.  The  fingers,  if  sue- 
|ve  the  advantage  of  not  risking  any  injuiy  to  tlie  mucous 
f*     Removal  of  the  stone  is  not  always  engy ;  it  falls  back  into 


Supra-pubic  lithotomy 
iuriwion,  seven  dayB  ifter 
the  operation.  Only  the 
upper  part  of  the  wound 
was  sutured. 


md  of  exactly  bitting  off  the  liiiea  alba  at  oiiC€|  tbe  surgeon  exposes  fibiea 

mr  pyramidalis.  he  should  go  straight  on  through  these  with  a  director. 

led  search  for  the  linea  alba  \iill  leave  frayed  tibrou*  tigsue,  which  will 

^lalyt  and  become  coated  with  phosphatic  deposit  if  the  urine  be  ammooi- 

muwlei!  are  thus  torn  through,  it  must  be  remembered  that  they  lie  on 

.nsversalis;  there  Is  no  sheath  behind  them. 

u  in  his  second  case  met  with  mojst  profuse  haemorrhage  r  "Nous  essay- 

▼ainemeut.iii  nous  oppciser  a  reuvahisseraent  de  loute  la  plaie  par  une 

»ns  cesse  renouvel^e/*    After  repeated  and  fruitle&a  attempts  to  arrest 

tage,  the  bladder  was  opened  ami  the  stcjne  removed.     The  hiemorrhago 

ly  on  the  removal  of  the  rectal  bag.     The  patientt  aged  69,  died  with 

limtion  of  the  sub-peri tonieal  connective  tissue.    Such  icverc  hmmorrhage 

chosen  rntwt  not  be  too  low.  or  iulilt ration  may  take  place  into  the  cavum 
d  the  paboft ;  if  too  high,  drainage  will  be  Interfered  with  and  the  peri* 
bni^ered. 
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the  fundus,  or  into  sulci  on  either  side  of  the  part  raised  by  the  bag,  iz  \ 
one  has  been  used.  As  soon  as  the  calculus  is  removed  and  the  bladd^^  j^ 
thoroughly  exploi-ed,  the  fluid  should  be  set  running  from  the  rectal  baf^  ^ 
art  enij)tying  this  takt»s  some  time. 

Gn»at  difficulty  may  be  met  with  in  removing  an  encysted  calculu:  .^^^^ 
owing  to  the  fact  that  the  stone  usually  entirely  fills  the  sac,  the  neci::^-^ 
of  which  is  fi'equently  quit^  naiTow.     If  the  neck  cannot  be  sufficientF  ::^j 
dilat^l  to  deliver  the  stone,  whole,  through  this,  the  plan  recommends  ,fj 
by  Hurry  Fenwick  (Medical  Animal,  1901)  may  be  made  use  of.     It       cJI 
described  as  follows : — *'  If  there  is  a  projecting  nose,  it  is  snapped  c^       ^ 
and  removed — if  no  dumb-bells  exist,  then  the  tiny  aperture  must  P        j 
located — slightly  dilated  by  the  point  of  the  forefinger,  and  if  possibrzKlgj^ 
the  stone  must  be  fived  in  its  sac.     A  caisson  or  speculum  should  th-  ..^eo 
be  passed  on  to  the  aperture,  a  l^eam  of  light  thi-o^vii  along  the  cham     ^ne/ 
to  expose  the  white  surface  of  the  stone,  a  blunt  graving  tool  or  ehis^s^ei 
being  guided  on  to  it  under  control  of  the  eye.     The  assistant  n«c=>ir 
l>asses  his  finger  into  the  rectum,  and  supports  the  stone  from  behir — ad, 
while  the  surgeon  steadies  the  point  of  the  chisel  on  the  stone,  and  ta^ps 
its  head  smartly  with  the  mallet.     The  stone  is  fractured,  as  it  is  chie*:-  :£y 
phosi)hatic  material.     With  a  little  manipulation  the  stone  is  tum^sd. 
another  section  is  made,  and  so  on,  mitil  the  pieces  can  be  safely  pulH.  ed 
through  the  orifice  of  the  sac  into  the  caisson  and  out." 

The  question  now  arises  of  closiruj  the  opening  ivith  sutures  or  leavinc^'  it 
open,  i)i  part  at  lea^t. 

The  drainage  of  the  bladder  by  a  catheter,  in  the  urethra,  or  by  sucti  on 
and  syi)honage  (p.  383)  is  so  difficult,  the  patient's  condition  so  very  m.."aM- 
satisfactorj' *  for  the  first  week  or  so,  owing  to  the  constant  soak^a^gc 
in  spite  of  voluminous  dressings,  that  wherever  it  is  possible  the  blai^:i*^ 
opening  should  be  closed  by  sutures.  One  of  the  first  to  adopt  this  l^^  ^"^ 
successfully  was  Dr.  L.  S.  Pilcher,  of  New  York :  a  catheter  was  vl.  :^«d 
till  the  ninth  day,  the  patient,  an  adult,  went  out  on  the  fourth,  andL  <^ 
the  fourteenth  day  was  shown  to  the  New  York  Medical  Society,  prinm-  -^^jy 
union  having  taken  place  throughout  the  whole  extent  of  the  wotb-  'x^^ 
>vithout  unpleasant  symptoms  of  any  kind.  Mr.  R.  W.  Parker  had  ^^ 
equally  successful  case  in  a  child  aged  3.  There  have  been  a  numbe^  'Mr  of 
others.  Mr.  Andereon,  of  Nottingham  (Lan^:et,  vol.  i.  1 890,  p.  8^5^^' 
sutured  the  bladder  in  a  boy  aged  10.  Acute  pneumonia  complic^^*-?; 
the  after-ti*eatment,  and  on  the  night  of  the  fourth  day  (the  superfi.^^^^* 
sutures  being  removed  and  the  wound  healed)  prolonged  coughing  *r. -^^^ 
open  the  wound.  The  case  did  well.  Mr.  Pollard  described  three  c^:^^^^ 
in  which  the  bladder  was  sutured  after  supra-pubic  lithotomy  in  child:»- '  ^"- 
Urini*  leaked  through  in  each  case  on  the  third  day.     All  did  well.  '" 

a  very  interesting  paper  by  Mr.  Bond,  of  Leicester  (LancM,  vol.  ii.  1^5  ^9' 
J).  260),  it  will  l3e  seen  that  in  thi-ee  out  of  four  cases  in  which       "t^*® 
bladder  had  been  sutured,  some  urine  escaped  once  about  twelve  he: 
after  the  operation.      This  did  not  delay  the  union.     A  single  rov^ 

♦  This  is  especially  the  case  in  elderly  flabby  patlcnU  with  damaged  kidneys. 
unsatisfactory  vital  power  and  will.    Such  tend  to  become  apathetic,  .to  lie 
lessly  on  their  backs  down  in  the  IxhI,  thus  easily  getting  stasis  in  their  long 
and  broncho-pneumonia,  together  with  a  low  septic  condition  of  the  wound. 
nursing  of  such  cases  is  greatly  helped  by  suture  of  the  wound,  and  thus  keqplnj 
patients  dry. 


ITIIUTUMy. 


405 


> 


l,embeif '6  euTiires  put  in  ettkiently  (\k  228)  will  Huffice.  If  a  double 
row  13  used,  the  inucou.^  iiienil>raiie  h  first  drawn  together  by  a  con- 
tinuous suture  of  chromic  gut,  and  tlieii  some  interrupted  sutures,  not 
going  deeper  than  the  mu secular  coat,  are  introduced. 

Sutures  should  not  be  employed  (i)  where  there  in  cystitis,  and  the 
urine  ammoniacal,  (2)  where  the  l>ladtler  is  irritable.  tlucke»jed,  and  the 
Ijetter  for  dnunsge,  (3)  whei'e  tlie  extraction  is  dithcnlt  and  prohmged, 
and  the  parts  necessarily  bruised,  (4)  where  there  is  any  reason  to 
expe<'t  bleeding;  in  such  cases  the  clots  will  cause  violent  tenesmus, 
and,  probably,  giving  way  of  tlie  sutures,  (5)  where  there  is  any  stricture 
ur  an  irritable  condition  of  the  urethra  sutures  are  inadmissible. 

Where  sutures  are  not  used,  in  order  to  pn.*vent  extravasation,  the 
cut  edges  of  the  bladder  should  be  sutured  with  fine  catgut  to  the 
fas<"ial  and  deeper  edges  of  the  wound,  two  or  three  sutures  being 
placed  on  either  sifle,  and  one  below  at  the  lower  end  of  the  incision  so 
ns  to  shut  off  the  tissues  behind  the  pubes. 

Two  or  three  buried  cjitgut  sutures  then  drnw*  the  linea  alba  together 
«l>ove,  the  edges  of  this  having  Vjeen  trimmed  and  pared,  while  three  or 
^<^in'  more  unite  the  skin.     Io<]oforni  and  col  led  ion  should  be  brushed 
*^ver  the  united  portion  of  the  wound,  and  the  bladder  should  be  drained 
'>y  Air,   Cathcait's    method  (p.   383),      If  this  has  not  been  provided, 
large    Thomson's   supra-pubic    tube    should    be    inseited,  and  every 
•'tempt  made  by  a  regular  supply  of  dry  dressings,  and,  after  the  liret 
^veiity-four   hours,  turning  the  patient  on  his  sides  for  a  lew  hours 
lately,    tc»   prevent    any    part   becoming   sore   from   the   constant 
mg.     But  if  the  bladder  is  not  sutured,  only  some  such  method  as 
.  Cathcart*s  will  keep  the  jiarts  dry  and  save  the  patients  from  the 
at  risk   of  extravasation.     Where  sutuivs  are  used  it  will  be  well 
to  unit-e  the  linea  alba  and  skin  below.     For  the  lirst  few^  days  it 
ill  l>p  unwise  to  trust  to  the  patient's  voluntary  power  of  expulsion, 
*^d  if  the  catheter  becomes  plugged,  or  if  it  is  not  passed  just  when 
'1,  some  urine,  posvibly  septic,  may  Ik^   forced  out  between  the 
^  -  l)etbre  the  bladder  wcanid  is  finally  closed,  a  process  which  must 

tt^ktf  twfi  or  three  days.  If  this  extravasation  take  place  deep  down  in  a 
^vouud  like  this,  where  tlie  superficial  parts  have  l>een  closed,  there 
*^  the  gravest  peril  of  a  fatal  issue  from  septic  purulent  infiltration  of 
_  the  connective  tissue  of  the  cavuin  Retzii,  pelvis,  and  alwlominal  wall, 
H  A  ft*w  w^ords  may  lie  said  here  about  the  [wntoiueum.  With  such  dis- 
•*^^»»on  of  the  bladder  as  has  bi^eu  advised,  with  an  incision  not  begun 
^P*~**^^\  liigh  up  and  carried  well  down  over  the  pulx-s,  with  a  moderate 
■F^cifii^ji  into  the  bladder,  it  is  most  unlikely  that  anything  will  be  seen  of 
H^oe  |jeritona?um.  It  may  be  veiy  indistinctly  felt  at  tlie  upper  part  of 
'*^  vvound,  but  this  is,  usually,  all. 

K*t,  after  careful  distension  of  the  liladder  the  peritouceum  still  seems 
^*ncroach  too  far  ujhhi  the  anterior  surface  of  the  bladder,  it  may  be 
^^^Sed  upwards  and  held  out  (♦f  the  way  by  one  or  two  fingers  of  an 
*^i8tiint,  or,  if  needful,  gently  peeled    upwards  ofl'  the   bladder  wdth 
^teel  director,*     In  elderly  jieople  with  lax  tissues  and  large  stones 

Xn  only  three  of  my  fourtepn  cttse«  did  I  have  any  trouble  with  the  pi'ritonftiim, 

^^  ^ive  one  instance,  in  an  olderly  ptiticint  of  Di\  Bcir^,  of  Blaekhcath,  with  two  Uthic 

^^    CMlculi  each  yeigluog  1  oa,,  the  peritomeum  ttlmoat  rciachtxi  the  kvd.  oJ  Uw 


406  OPERATIONS  OX  TILE  ABDOMEN. 

r^uiring  free  incisions,  the  peritonaeum  covered  with  its  fatty  tissue  =18 
more  likely  to  be  seen  rising  and  falling  in  the  upper  angle  of  t-zudie 
wound. 

If,  what  is  most  unlikely  with  the  recent  improvements  in  the  opec:  «ar». 
tion,  the  peritonaeum  should  be  punctured  before  the  bladder  is  open^9^i«d^ 
the  puncture  should  be  picked  up  and  tied  around  with  fine  silk  o|. 

chromic  gut.     If  the  opening  is  more  than  a  puncture  the  cut  edges  -i^  of 
the  peritonaeum  should  be  sutured  to  the  edges  of  the  external  wou^^md, 
and  the  bladder  not  opened  for  three  or  four  days  (Bruce  Clarke,  ^=— ^. 
Med,  Jouni,,  vol.  i.  1890,  p.  240). 

If  the  opening  is  made  after  the  bladder  is  opened,  the  surgeon  m-^jag^ 
decide,  according  to  the  amount  and  eharact^er  of  the  urine  which  S^ias 
escaped,  between  suturing  the  opening  and  enlarging  it  upwards,  so    as 
to  thoroughly  sponge  out  or  cleanse  by  irrigation  iiith  a  2  per  cent, 
solution  of  boracic  acid,  the  peritonseal  cavity.     But  these  accidents  JBwe       j 
most  unlikely  nowadays.  I 

I  have  now  operated  by  this  method  fourteen  times  in  the  last  few  years.       I 
the  patients  ranging  from  3  to  62  years.     Four  only  of  the  stones  were       I 
large.     Two  were  just  over  2  oz.,  a  third  was  5  oz. ;  in  the  fourth,  a  yoimg 
woman,  the  stone,  formed  round  a  hairpin,  weighed  6  oz.     In  five  they 
were  multiple.     In  seven  the  urine  was  alkaline  and  foul.     Four  cases 
were  fatal — the  sixth,  a  lad  of  19,  an  orphan,  in  wretched  conditiotx  of 
body,  and  in  much  misery  from  pain.     Perhaps  I  should  have  done  more 
wisely  to  have  waited  longer,  in  oixler  to  feed  him  up  before  operatixi^i;- 
His  pain,  however,  was  so  severe  that  I  operated  a  week  after  his  adm^is- 
^ion  into  the  hospital.     He  did  excellently  for  forty-eight  hours,  tl^^^* 
symptoms  of  pelvic  cellulitis  set  in,  proving  fatal  on  the  fourth  cl^^* 
The  other  case  was  one  of  multiple  stones  in  a  man  of  58,  much  xrixn 
<lown  in  strength.     I  removed  eight  calculi,  composed  chiefly  of  ur**^^- 
The  i)atient  sank  shortly  after.     His  kidneys  proved  to  be  in  an  advaao^ 
stage  of  gi'anular  degeneration.     Two  other  patients,  elderly  men,  di^ 
of  kidney  failure,  one  on  the  fourth  day,  the  other  twenty-two  days  af^*' 
the  operation. 

While  on  some  points  connected  with  the  operation  my  mind  remfitiiis 
open,  I  am  strongly  of  opinion  that,  with  carefulness,  it  is  a  safer  oj>^*^" 
tion  than  the  lateral  method  for  those  who  only  perform  lithoto^^oy 
occasionally,  and  for  large  stones — 6.7.,  over  i  oz.  I  am  certain  tha't:  "^o 
benefit  is  to  be  gained  by  substituting  it  for  the  lateral  in  the  ca&^  ^ 
children, 

MEDIAN   LITHOTOMY. 

Disadvantages. 

I.  It  gives  very  little  room,  and  is  unsuited  to  any  save  the  small ^ 
stones.     2.  The   wound   being   small,   the    surgeon   cannot    bury       1^ 

symphysis.  It  was,  Iiowcvct,  easily  detached  from  the  bUdder  and  held  up  ir±'^-^*^ 
retractor.  I  closed  the  upper  part  of  the  wound  carefully  over  it,  and  sutured  ^^7 
edges  of  the  bladder  to  the  deep  part  of  the  wound.  A  good  recovery  followed  ii»  '*'  . 
and  the  other  two  cases,  which  were  similar.  At  the  Congress  of  German  Suigcoa*^  "* 
1886,  Gussenbauer,  Sonneubcrg,  and  Kramer  mentioned  cases  in  which  the  peritoi*^*^ 
was  found  adherent  to  the  symphysis.  In  one  case  it  was  opened  with  fatal  ree^^^Vj 
in  another,  the  opening- was  sewn  up  and  the  peritonsBum  safely  separated  froii^  * 
pubes. 
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knuckles  in  it,  or  reacli  the  bladder  *as  easily  as  in  the  case  of  th^?  larger 
lateral  wound  (Cadge).     3.  The  rectum  on  the  0110  hand,  and  the  bulb 
on  the  other,  are  in  greater  danger  than  by  the  lateral  method  (Cadge)* 
4,  Troublesome  bleeding  is  more 
frequent  (Cadge).  ^'o-  ^^7^ 

Mr.  Cadge,  having  operated 
on  fifty  or  sixty  cases  by  the 
median  method,  has  given  it  up 
for  the  above  reasons,  and  also 
because  his  mortality  has  been 
ler  higher. 

[Advantages. — Recovery  is 
jn  extremely  rapid  ;  the  urine 
qnickly  reaumes  its  natural  route; 
and  the  wound,  instead  of  gaping  - 

and  healing  slowly  as  the  lateral  ^"^^7^         * 

wound  does,  heals  almost  hr  first 
inteution.* 

The  above  do  not,  however, 
compensate,  in  Mr,  Cadgers 
opinion,  for  the  disadvantages. 
He  would  avoid  it,  especially  in 
cliildren,  in  wlioui  it  i.s  by  some 
preferred,  as  in  them  a  free  in- 
cision is  necessary  to  facilitate 
the  passing  of  the  finger  into  the 
bladder,  while  here  the  limit  of 
.space  for  the  kuife  is  vcr}'  small 
indeed. 

The  ofieration  is  suited  for 
prostatic  c^ilculi,  but,  if  these  are 
associated  with  any  larger  one  in 
the  bladder,  the  surgeon  must 
either  crunh  thi.s  before  he  can  extract  it  through  his  small  incision,  or 
perform  a  supra-pubic  operation. 

Operation. — ^If  a  cun^edf  staff  be  used,  one  with  a  wide  gix)0ve  is 


i 
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Medi&n  Lithoiomy.  Tbc  left  fore-fiiiger  being 
iutrodiicwi  along  tlio  director,  whicli  wn 
pa8sed  into  tbe  bladder  befuro  tbe  witlidmwil 
of  ihe  atftff.     (Heatb.) 


Br.  W.  T.  Briggs,  of  Nashville  {Tratut,  J»M?r,  Surff,  J*jfw.,  voL  v.  p.  127),  thus  soms 

up  tbe  iidvaiitiiget»  of  metliau  lithotomy :  (i)  It  opens  up  the  shorteat  and  most  direct 

[  roat«  to  the  bladder,     (j)  It  divides  parts  of  tbc  least  importance.     (3)  It  is  an  almost 

j  bioddletis  operation.  (4)  It  affords  a   passage  for  any  calculus  which  can  be  safely 

I  extrmctcd  through  the  periiiBBum.     (5)  It  aifords  the  l>est  passage  for  the  fragmenta- 

I  tionof  minsually  larg«  calculi,    (6)  It  reduces  the  death-rate  to  a  miuimuTn.    In  answer 

I  to  tbe  objeciion  10  the  niedlau  operation  that  it  U  unfitted  for  the  ex  tract  ion  of  large 

>  stooeSf  Dr.  Briggi*  8tat42^  that  by  making  it  a  medio-hilateral  operation  (mdr  infray^ 

.  aa  large  atones  can  be  removed  by  it  as  can  be  extracted  by  the  lateral  method.     Since 

adopting  the  aliove  racHlificatioii,  Dr.  Briggs  has  bad  thefoLlowiug  excellent  results  :  Of 

the  first  seveuty-fourT  none  died.     Then  two  died^  bat  one  of  these  had  a  pelvic  abscess 

before  the  operation^  and  the  other  died  at  the  cod  of  three  months  with  phthisis,  and 

the  wound  unhealed.     Since  then  Dr»  Briggs  has  had  forty-six  cases  with  one  death. 

t  Mr.  Erichseu  recommends  a  rectangular  ataffr  the  angle  of  which  rest 8  against  the 

apex  of  the  prostate,  and  is  thus  much  easier  to  land  in  the  perinasunk     The  special 

L^tall  16,  however,  often  dilbcult  to  introduce,  and  a  curved  one^hcild  so  as  to  projept  ix^ 

)  ill  ihe  peritmemn,  w'ill  be  easily  found* 
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chosen,  and  passed  and  held  with  its  liandle  mclined  towards  the  nmh 

cus    (p.  394),  the    patient  being  in   lithotoiny  position.     The  mr^   

passes  his  left  forefinger  into  the  rectnm  so  a-s  to  steady  with  its  tip  thf 
staff  in  the  mt'mbranous  urethra  and  also  to  guard  the  rectum  from, 
punctnre,  while  at  the  .same  time  note  is  taken  of  the  deptli  of  ti^sil 
between  the  knife  and  the  finger.  A  straight  and  verr"  sharp  bistou 
is  then  pushed,  with  its  back  downward s,  th rough  the  skin,  half  an  inch 
above  the  anus,  straight  on  into  the  groove  in  the  staff,  which  is 
held  well  hooked  np  against  the  pnbes,  The  knife,  liaving  distinc 
exposed  the  groove,  is  pushed  a  little  onwards  so  as  to  nick  the  apex( 
the  prostate,  and  next,  as  it  is  withdrawn,  it  is  carried  upwards  in  i 
raph6  so  as  to  divide  the  soft  parts  for  one  inch  or  more,  according^ 
the  size  of  the  stone.  The  finger  would  now  be  passed  into  the  bladd 
and  the  staff  withdrawn.  As,  however,  the  stafl'occup>ies  too  much  i 
in  the  limited  wonnd  to  allow  of  this,  a  director  is  }>assed  in  alonj^l 
groove,  the  staff  withdrawn,  and  then  the  linger  introduced  along 
director  tln^ongh  the  neck  of  the  bladder.  This  is  dilatetl  snfiicient|l 
and  the  scoop  or  forceps  introduced. 

Some  surgeons  prefer  to  make  the  incision  from  above  downi" 
but  t'utting  from  below  npwanls  woukl  seem  l>t»tter  to  protect  the  bowel 

If  a  stKiigiit  staff  be  used,  the  surgeon  introducing  his  knife  as  abo?t?r 
and  having  cut  ujKm  the  staff  distinctly  both  to  himself  and  the  iv^sistant 
who  is  hokUng  it,  takes  it  into  his  left  hand,  and,  having  lirought  il 
down  into  an  oblique  position,  runs  his  bistoury  along  the  gi*oove  iOJw* 
to  nick  the  prostate  ;  the  enlargement  of  the  wound  and  the  rest  of  thf 
operation  are  conducted  as  above* 

Where  the  stone  is  too  large  to  be  extracted  by  the  ordinary^  median 
operation,  the  medio- bilateral  modiflcation  introduced  by  Gouler, 
1828,  and  used  so  successfully  in  America  by  Dr.  Briggs,  should  ht 
employed.  It  consists  in  making,  after  a  longitudinal  incision  in  the 
raph^^  a  slight  bilateral  cut  in  the  elastic  ring  at  the  neck  of  the  bladder 
and  the  prostate, 

ComplicationB  and  Caueea  of  Beath  after  Ijithotomy* — \.  S!nxk, 
— This  is  rarely  severe,  save  in  pal  tents  mucb  pulled  down,  and  after 
prolonged  operations.  Children,  as  a  rule,  however  reduced,*  rally  well 
after  the  operation  (Sir  J,  Paget,  Clin.  Essays,  p,  404).  2.  HBenlO^ 
rhage. — If  milder  methods  fail  this  is  best  met  by  plugging  the  wound 
with  the  umbrella-plug,  or  by  leaving  in  situ  a  pair  of  Spencer  Welb'b 
forceps,  which  \dll  also  aid  the  drainage.  3.  Pelvic  cellulitis,— This, 
the  most  frequent  cause  of  death,  is  due  either  to  extmvasatioTi  of  urine, 
probably  septic,  or  to  laceration  of  the  deep  parts^  or  both.  It  iisnall.V 
comes  on.witliin  forty-eight  hours.  4.  Peritonitis. — Usually  combined 
with  the  above,  5.  8eptic  complications.^ — Septicseniia  may  oecor 
early  with  pelvic  cellulitis.  PyBcmia,  on  the  other  hand*  may  ctjine  oti 
later.  6.  Surgical  kidney.  7.  Retention  of  urine. — Coninion  enough 
a  few  days  after,  from  swelling  of  the  parts.  Parely  more  ?erio«fl 
8.  Suppression  of  urine.  9.  A  sloughy,  phosphatic  state  of  the  wowud. 
10.  Sloughing  of  the  rectum  (p.  396),     II.  CTystitis. — Hare.     12.  Epi- 


♦  Occftsionally,  however,  even  nowadays^  wlicre  the  history  w  of  long  »t»iidinir  «"** 
the  kidneys  much  impnircd,  they  are  too  far  gone  for  oper&tioa.  See  ft  cue  bj" 
Mr.  Hutchinaon  {Clin,  Sur^.t  pi.  btsvi.  toI.  ii.  p.  126), 
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didvmitis.      1 3.  Such  causes  a.s  tetaiins.     Later  coniplii'ations  rare,  but 
troublesome.     14.  FiBtula*      15.  Incontiueuce.      16.  Sterility. 


tl^XTHOTBITY— OPEBATIOK^     WITH     SEVEBAL     SITTlKaS— 
BAPID  OPERATIOH  WITH   ONE  SITTING  AND  EVACU- 
ATION—LITHOLAPAXY—PEBINJEAli  LITHOTEITY. 
Choice  of  Operation— Lithotrity  or  Lithotomy.— It  is 
ioj>e(l  that  the  fullovviiiuf  points,  wliilr  they  do  not  in  tJie  least  exhaust 
tlie   subjects  will  be  foiiiifl  of  practical  assistance  : 

I  -  Amount  of  experience  of  the  snrt^^eon. — Every  attempt  should  be 
macle  to  become  familiar  with  tlie  m^e  of  the  iji8truments,  both  outside 
the   body  and  also  by  jiassing  a  litlioti'ite  for  examination  of  a  calculus 
Avhe- never  one  is  felt  0)i  t?ounding.     No  surgeon  who  has  not  had  abun- 
rlant  opportunities    of    practising   the    needful  manipulations  will  do 
l«  ^wrii^ely  in  attempting  to  crush  a  hard  stone  which  weighs  an  ounce. 
H        2,  Size,  kind,  and  number  of  stones?.  —  As  to  i?ize,  up  to  i  oz.  or  i^  oz., 
it    is  probable  that,  with    the   majority  of    stones,  in   fairly  practised 
lifikTids,  lithotrity  is   iunnensely  superior  to   lithotomy  as  far  as  imme- 
diate raortality  is  concerned.     I  use  the  term  **  immediate  '  a^lvisedly, 
^>ec^use  of  the  more  fr*"quent  recurrence,  with  its  results » after  lithotrity, 
and  would  refer  my  readers  to  the   remai^ks  on  this  point  at  p.  412* 
Much   larger   stones  niav  be  suecesKfully  crushed    by  an  experienced 
operator  with    the   specially  strong    instruments   now   made.      Freyer 
{Lanceif  Dec.  12,  1 896)  gives  a  list  containing  thirty-one  cases  in  which 
h        the  8tone  averaged  2  oz,  5  dre.  in  weight,  all  of  which  were  successfully 
H     crushed.     The  largest  stone  which   Freyer  has  crushed  weighed  6^  oz., 
H     the  operation  lasting  two  hours.     Tin*  same  author,  moreover,  consi- 
H     ^ers  that  in  all    cases  trial  should  be  made   of   litholapaxy   l>efore  a 
i         cutting  operation  is  perforjned. 

Jklr.  H.  Milton  (**  Lithotrity,  Simple  and  Complicated,"  Larta't.  April 
*od  May,  1896)  records  an  epocli-uiarktug  case  in  which  he  crushed  a 
rtone  (urates  and  phosphates)  weighing  over  12  oz.  The  operation 
lasted  two  hours,  and  an  esi>ecial  lithotrite  witli  a  gape  of  five  inches 
^*a^  used,  8uch  an  operation  is,  of  course,  only  pnssible  for  an  expert 
^^nth  espticial  ex]>«*rieuce,  such  as  Mr.  ^Xii^<^'J»  *^  i*^  Elgypt.  This  surgeon 
had  before  (iSV.  i%0F,  lloffK  Itf/porh,  1891)  referred  to  the  extra* jnlinary 
toleraiit-e  which  (hientais  show  to  all  operations  connected  with  tin- 
genitourinary  apjxiratus. 

The  difficulty  of  a  decision  sometiuies  met  with  here  is  well  expressed 
l>y  the  words  of  Sir  W.  Fergusson,  that  the  greater  is  the  experience  of 
I  be  surgeon  the  greater  will  sometimes  be  his  chiubt. 

To  anyone   with   very  limited   experience    rashly  contemplating  an 

'^ttnck  upon  a  hai-d  stone  I  would  recall  Mt\  Stilton's  words  (/o^.  infhi 

^'')  -   •"  During  the  first  twenty  minutes  of  a  long  crusJting  most  men 

*?**    main  tain  the  necessary  delicacy  of  manipulation,  condjined  witli 

^  ^Xerciae  of  considerable  force ;  but  when  it  comes  to  working  at  the 

me   Btrain  for  a  secoud,  third  or  fourth,  or  even  fifth,  sixth  or  seventh 

P^nocl  condition  begius  to  tell   .  .  .  .  this  force  has  to  be  exerted  with 
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*C^*eatest  discrimination  arid  the  greiite^t  |)atience.''     In  addition  to 
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the  above  must  be  remembered  the  fre(|uent  introduction  and  with- 
drawal of  instruments,  lithotrite  and  evacuators,  and  the  result  upon  the 
neck  of  the  bladder  and  the  deep  urethra. 

More  imi)oii:ant  than  the  size  of  the  stone  is  its  composition.  There 
is,  of  course,  no  comparison  between  a  pure  lithic  acid  or  oxalate  of 
lime  stone  on  the  one  hand  and  an  alternating  stone  with  a  good  deal 
of  phosphate  or  urates  in  its  composition,  as  a  test  of  skill  and  endur- 
ance both  on  the  })art  of  the  surgeon  and  his  instruments.  Dr.  Hings- 
ton,  of  Montreal  (Infern,  Eimfcl,  of  Surg,,  vol.  vi.  p.  311),  in  his  article 
on  Lithotrity,  points  out  that  sometimes  the  apparent  softness  of  a 
stone  is  most  misleading. 

Having  found  an  enormous  stone  in  a  patient,  he  employed  lithrotity,  as  theitone 
seemed  soft.  After  getting  away  a  large  quantity  of  phosphatic  matter,  he  was  drifen 
to  perform  lithotomy,  and  removed,  by  the  hiteral  method,  a  calculus  weighing  orer 
5  oz.,  consisting  mainly  of  oxalate  of  lime  and  uric  acid. 

There  are  several  other  falUicies  in  (fawfing  the  size  and  number  of 
calculi,  Tims  the  lithotrite  may  again  and  again  seize  a  stone  which 
only  weighs  ^  oz.  in  its  long  diameter,  if  fliattened,  of  two  bches. 
Testing  by  passing  a  staff  around  or  rubbing  it  over  a  calculus  is  often 
most  fallacious,  and  examining  i^er  rectum  may,  if  the  bladder  be 
thickened,  give  evidence  of  a  stone  apparently  much  larger  than 
it  really  is.  Mr.  Cadge  (he.  »i(j/ra  cit,)  points  out  a  fallacy  with  regard 
to  multiple  stones.  **  When  more  than  one  stone  is  present,  it  is 
customary  to  seize  one,  fix  it  in  the  instrument,  and  proceed  to  sound 
afresh ;  this,  however,  may  mislead,  for  a  stone,  having  been  grasped 
by  the  tips  of  the  blades  and  moved  about  in  the  bladder,  will  some- 
times rotate  a  little  in  the  blades  of  the  lithotrite  and  communicate  a 
grating  feel  to  the  hand  which  is  veiy  like  touching  a  second  stone." 

3.  Condition  of  the  urethra. — Two  ])oints  have  to  be  considered 
here — (a)  how  far  will  the  urethra  admit  instruments — i.e.,  how  far 
is  its  canal  normal  or  diminished  by  stricture;  (b)  how  far,  even  if 
normal  in  calibre,  will  the  urethra  tolerate  instruments.  With  regard 
to  the  fii'st,  a  stricture,  if  admitting  of  dilatation,  is  not  an  obstacle  to 
lithotrity;  on  the  other  hand,  an  old  stricture  with  surrounding 
induration  and  fistula?,  or  a  less  severe  form  which  produces  rigors  and 
fever  at  each  att<?nipt  of  dilatation,  are  best  submitted  to  lithotomy, 
which  gives  thel)est  chance  for  the  stone,  and  at  the  same  time  ofien 
the  much-needed  relief  of  rest  to  the  stricture.  Mr.  Cadge  gives  the 
following  practical  hint  in  these  cases  of  stone  combined  with  stricture: 
'•  Sometimes  a  stone  is  detected  in  the  urethra  behind  the  stricture,  as 
well  as  one  or  more  in  the  bladder,  or  it  may  be  partly  in  the  bladder 
and  i>artly  in  the  urethra,  and  in  these  cases  median  lithotomy  wHl  not 
only  remove  the  stone,  but  may  go  far  to  remedy  the  stricture  by 
external  division." 

With  regaixl  to  an  irritable  urethra — i.e..  one  without  a  stricture  and 
only  admitting  instruments  with  the  aid  of  ansesthetics — the  chief 
points  to  consider  are  the  size  of  the  stone  and  the  ability  of  the 
surgeon  to  deal  with  it  l)v  litholapaxy.  If  the  calculus  cannot  be 
evacuated  at  once,  or  requires  more  than  one  sitting,  lithotomy  should 
l)e  preferred,  owing  to  the  results  of  the  passage  of  instruments  and 
prolonged  voiding  of  fragments. 
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4.  Condition  of  the  prostate. — An  enlarged  prostate  is  of  great 
mportanee,  not  only  from  its  power  of  obstructing  the  operation, 
sut   from  tlie  elianges  which  it  brings  about  in  the  bladder.     Thus, 

interferes  with  the  efficient  use  of  instruments,  the  picking  up  of  a 
rtone  even  with  the  blades  reversed,  and  the  finding  of  tlie  last 
i^gnient.  Again,  the  use  of  the  lithotrite  and  the  passage  of 
ivacuating  tubes  readily  lead  to  lia?morrhage,  and  tliis  again  by  clots 
prevents  the  free  and  ea^^y  use  of  the  evaenator.  Later  on,  phosphatic 
eposit,  imperfect  evacuation,  residual  urine,  and  recurrence  of  stone 
lymptoms  are  all  frequent  accompaniments  of  enlarged  prostate. 

5.  Condition  of  tlie  bladder, — Formerly  it  was  held  needful  to 
operate  with  several  ounces  of  tluid  in  the  bladder,  and  some  suggested 
So  draw  off  the  urine  and  inject  8  or  10  oz.  of  fluid*     This  amount  has 

ow  been  reduced  to  soinetliing  more  like  4  or  6  oz.  As,  if  the  urine 
healthy,  no  thiid  \s  more  suited  to  the  bladder,  the  surgeon  should 
content  himself  with  following  Sir  H,  Thomp^son,  and  **ask  the  patient 
>o  retain  his  urine  for  a  little  less  than  liis  accustomed  period  before 
ihe  sitting;  that  is,  if  he  is  naturally  able  to  retain  his  urine  for  about 
tn  hour,  he  is  requested  to  jiass  it  forty  minutes  before  the  time  of  the 
risit/' 

Some  other  changes*  in  the  bladder  require  mention,  (a)  Saccula- 
ion  ]x)nches  or  sacs,  whether  mei-e  hollows  behind  or  at  the  side*  of 
Hv  enlarged  prostate,  or  hernial  protrasion  of  the  mucous  membrane 
tween  the  muscular  fibres,  may  be  the  starting-point  of  calculus 
>y  entangling  f/c/w  or  tiny  fragments.  In  Mr.  Cadge's  wordis :  *'The 
mprisoned  fragment  first  fdls  uj>  tlie  cyst,  then,  by  contitmal  accretion 
f  phosphates,  it  grows  up  into  the  bladder  like  a  mushroom,  and  is 

robably  again  and  again  nibbled  off  by  the  lithotrite.  each  time  with 
raporary  benefit,  until  the  patient  dies,  w^orn  out  with  chronic  cystitis 
►nd  pyelitis;'  ^Ir.  Cadge  goes  on  to  say  :  **  By  turning  the  ajjerture  of 
he  evacuating  catheter  towards  these  pouches,  and  by  the  free  use  of 
the  aspirator  in  all  ilirectiuns,  the  fragments  may  be  washed  out  of 
hem  and  all   removed,   but  it  cannot  be  denied  tliat  it  is  always  a 

rious  matter  to  shatter  a  stone  into  innumerable  fragments  in  a 
ladder  of  this  description."  (/*)  Atony,  whether  with  or  without 
Ui  enlarged  prostate.  The  imiMjrtance  of  this  is  obvious,  as  tending  to 
tciirrence  of  stone  by  some  small  fragments  not  l>eing  expelled  in  spite 
if  the  vigorous  use  of  the  asjiirator,  and  also  to  cystitis  from  imperfect 
Biiptying  of  the  bladder. 

6.  Condition  of  the  kidneys. — Here  I  may  again  quote  a  veteran's 
pinion,  that  of  Mr,  Cadge:  '*  What  is  to  be  said  of  stone  ccmiplicated 

ith    kidney  disease,  such   as  albuminuria    and   chixmic    pyelitis   and 
►trophy  ?     In  these  cases  all  operations  are  fraught  with  danger ^  but  it 
prolmlile  that  the  least  danger  will  be  met  with  from  a  carefully 
nducted  one-sitting  lithotrity.    So,  too,  in  those  cases  of  constitutional 


SeTcrftl  allied  conclitiofis  exist  fn  which  tho  position  of  the  stone  is  complicated 
fltli  difficulties — r.j/.^  (1)  when?  the  t^toriL^  la^  l>ecii  partly  in  the  bladder  and  partly 
the  iiTCtbra*  (2)  The  stone  has  bcrn  Icxlgi^d  iMitirclj  ur  partly  in  a  diverticulum  of 
le  bladder,  (3)  The  stune  has  been  lodged  in  a  deep  pouch  behind  the  prostate. 
br  helpful  inforDiation  on  ihcse  aiid  many  other  points  I  would  advise  mj  readcfs 
oonsult  Mr.  H.  Miliou'a  paper  on  *•  Lithotrity  in  Caaos  of  Stone,  Simple  and  Com- 
lieated/'  Lancti^  April  and  May,  1896* 
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disease  conibine<l  with  hstoiie,  such  as  diabetes,  tabes,  and  other  s^Bpuie 
disease,  it  will  be  well  to  avoid  the  shock  and  liaemorrhage  of  lithoto^^my, 
and  proceed,  if  any  surgical  proceeding  is  allowable,  by  lithotrity/'  The 

surgeon,  in  considering  an  operation  in  any  of  the  above  diseases,  will 
weigh  well  the  size  of  the  stone,  his  ability  to  cope  with  it  at  one 

sitting,  and  the  amount  of  suffering  which  it  causes  the  patient. 

7.  Age. — Here,   especially,    age   is   not   to   be   reckoned  by  y ^u^ 

alone. 

Beourrenoe. — As  no  one,  to  my  knowledge,  has  spoken  out  on        (Jus 
subject  with  such  helpful  candour  as  Mr.  Cadge,  with  liis  experienc     -e  of 
300  cases  of  stone,  I  make  no  apology  for  quoting  once  more  froirr^  }m 
writings  (Brit.  Med.  /ouni.,  July  3,  1886)  :  **  Although  the  imme<SJate 
and  direct   mortAlity  of  lithotrity  is  small,   the  recurrence  of  s  <one 
is   lamentably  frequent.     In  my  own  list   of    133  cases,  there  '^^^ere 
eighteen  in  which  recurrence,  one  or  more  times,  took  place,  basing 
about  one  in  seven.     Sir  H.  Thompson,  with  a  much  larger  number  of 
cases,    gives   about   the   same   proportion.      I   am  disposed  to  inf^&r* 
however,  that  recurrence  is  more  frequent  even  than  this,  because    it  1* 
not  likely  that  all  who  get  i-elapse  apply  to  the  same  surgeon  ag«i«- 
Living,  as  I  do,  in  a  local  centre,  and  drawing  cases  chiefly  from  a  linn i ted 
area,  I  am  proliably  more  able  toti'ace,  and  more  called  on  to  treat  tliose 
who  suffer  a  second  and  third  time,  tiian  he  who  lives  in  the  metropolis 
and  draws  his  cases  from  great  distances.     l*atients  may,  and  frequently 
do,  apply  to  the  same  operator  once  or  twice  ;  but,  after  a  time,  t^hev 
either  apply  to  their  own  surgeon,  or  they  decline  further  treatment,  »^^ 
too  often  their  subsequent  history  is  one  of  painful  endurance  of  chroti^^ 
bladder  disease  and  gradual  exhaustion.     If,  moreover,  there  be  added 
to  the  list  those  numerous  cases  of  phosphatic  deposit  or  concretions  so 
frecjuently  noticed  after  lithotrity,  the  relapses  would,  I  believe,  reach,  to 
neai'ly  20  per  cent.     This  seems  a  hea\y  indictment  to  bring  agai^*^ 
lithotrity,  but  I  am  afraid  there  is  no  gainsaying  it ;  and,  if  so,  it  would 
be  wrong  to  pass  it  over  or  make  light  of  it.     Many  of  these  relapse* 
might  be  prevented  if  the  patients  would  observe  directions  and  p^^ 
severe  with  treatment.     It  certainly  is  so  with  the  unenlightened  b**" 
uncomplaining  hospital  patient.       Feeling  himself  well,  or  what    ^^ 
considers  well,  he  goes  to  his  work,  and  neglects  the  use  of  the  cathet^^ 
and  other  means  ;  and,  instead  of  returning  in  a  month  or  so  to  hBj^ 
his  (!ure  ceitified,  or  a  minute  remaining  fragment  removed,  he  toil* 
away  as  long  as  he  can,  and  I'eturns,  i>erhaps  in  a  year  or  twe^  y^ifit'^ 
fresh  uric-acid  stone,  or  with  chronic  cystitis  and  a  phosphatic  ^^^' 
The  educated,  sensitive  private  patient,  on  the  other  hand,  will  ^'**^^ 
his  symptoms  narrowly,  and  return  if  the  slightest  indication  of  the  ^* 

mischief  should  reapi)ear This  frequent  recurrence  H^^ 

be  due  either  (i)  to  the  descent  of  a  fresh  stone  from  the  kidney** 
or  (2)  to  a  fragment  of  stone  having  been  left  at  the  first  operation.  -^ 
to  th^  descent  of  a  fresh  stone :  there  can,  of  course,  be  no  doubt  bB  *^ 
the  occasional  oc^ciirrence  of  this  cause,  just  as  we  see  it  occur  **^^ 
lithotomy.  The  bladder  l)eing  entirely  cleared  of  stone,  there  will  *^ 
the  same  liability  to  the  descent  of  a  fresh  renal  calculus  after  *^ 
operation  as  after  the  other.  What  then,  let  me  ask,  is  the  fiiO**  ** 
to  lithotomy  ?  I  have  already  shown  that  there  were  only  twet^*^" 
one  cases  out  of  more  than  icxx)  of  lithotomy  at  the  Norwich  Hxmpt^l^ 


LITHOTRITY— LITHOLAPAXY.  413 

which  recurrence  was  clearly  traced  to  perfectly  fresh  formations, 
coming,  like  the  first,  from  the  kidney,  or  about  one  in  fifty ;  whereas, 
in  Sir  H.  Thompson's  list  of  about  600  persons  treated  by  lithotrity,  he 
mentions  sixty-one  cases  in  which  he  operated  twice ;  nine,  three  times ; 
three,  four  times,  and  two,  five  times — seventy-five  in  all,  or  about 
one  in  eight.  The  inference  from  these  data  seems  to  me  to  be 
inevitable,  that  relapse  of  stone  after  lithotrity  is  chiefly  due  to  other 
causes  than  the  descent  of  a  fresh  stone.  To  my  thinking  the  majority 
of  recurrences  is  caused  by  the  great  difficulty  in  ensuring  the  complete 
removal  of  all  the  debris  ;  I  have  already  referred  to  this  in  old  persons 
with  enlarged  prostates  and  feeble  atonic  bladders,  and  it  is  this  class  of 
patients  who  are  especially  liable  to  relapse."  Mr.  Cadge  goes  on  to 
show  that  the  tendency  to  phosphatic  deposit  after  lithotrity  is  not  due 
to  vesical  incompetence  and  residual  urine  alone  without  some  ovei^ 
looked  fragment,  and  that  the  improved  method  with  repeated  washings 
will  still  fail  to  discover  a  last  fragment  in  some  bladders. 

More  recently  Mr.  Reginald  Harrison  has  given  (Lancet,  Nov.  12, 
1899)  an  analysis  of  1 10  operations  for  stone,  loi  of  which  were  litho- 
lapaxies.  Recurrence,  necessitating  further  operation,  took  place 
twenty-three  times,  i.e.,  in  nearly  23  per  cent.,  a  considerably  greater 
proportion  than  Mr.  Cadge  gives.  In  all  but  one  case  the  recurrence 
was  associated  with  enlarged  prostate.  Mr.  Harrison  considers  that 
this  is  accounted  for  in  several  ways,  partly  by  the  fact  that  debris  may 
be  left  behind  in  sacs  and  pouches  at  the  time  of  operation,  and  partly 
owing  to  the  inability  to  completely  empty  the  bladder  later,  so  that 
ftesh  stones  descending  from  the  kidneys  are  retained  while  other 
■''..  foreign  bodies,  such  as  shreds  and  sloughs  from  an  inflamed  bladder,  may 
form  nuclei  for  the  formation  of  fresh  stones.  With  a  view  to  preventing 
recurrence  in  these  cases,  the  author  lays  great  stress  on  the  importance 
of  thorough  washing  out  at  the  time  of  operation,  also  once  a  week  for 
three  or  four  months  after  the  operation,  and  also  of  the  Adoption  of 
measures  aiming  at  the  reduction  of  the  size  of  the  prostate. 

Operation  (Figs.  168 — 171). — The  preparatory  treatment  has  been 
much  simplified.  It  is  now  recognised  that  the  best  coui-se  is  to  remove 
the  stone  at  once :  previous  passage  of  sounds,  and  injections  of  the 
bladder,*  are  now  but  little  used.  A  few  days'  rest,  bland,  unirri- 
tating  liquid  diet,  urotropine  if  there  is  cystitis,  mild  aperients,  and 
securing  sleep  are  the  chief  indications. 

The  instruments  requii-ed  will  be  gathered  from  the  following 
account:  The  patient  having  been  anaesthetised  and  lying  on  a  firm 
coach  or  mattress  close  to  the  right  side  of  the  bed  or  table,  with  his 
pelvis  raised,  and  the  body  and  limbs  well  protected  from  chill,  the 
surgeon,  standing  on  the  right  side  with  his  instioiments  close  to  him, 
introduces  his  lithotrite.  In  doing  this  care  must  be  taken  not  to  get 
the  blades  hitched  either  just  in  front  of  the  triangular  ligament  or  in 
the  roof  of  the  prostatic  urethra.  This  will  be  secured  by  not 
depressing  the  instrument  till  very  late — in  fact,  not  till  it  is  just 
about  to  enter  the  bladder.  The  instrument,  well  warmed  and  oiled,  is 
held  at  first  horizontally  over  the  groin  or  abdomen,  the  penis  being 

•  The  amount  of  urine  to   be  held,  in    most  cases,  has  alreatly  been   mentioned 
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drawn  over  it,  tlu^  shaft  l>eing  all  the  time  gmdimlly  brought  int^  tliiF» 
vertical  jxisition  as  the  instrument  finds  it*;  way  by  it«  owu  %veiglit  into 
the  bulbous,  nienibraiioo.s,  and  prostatic  m-ethra*  Now.  and  n(rf 
before,  the  handle  is  somewhat  depressed,  and  the  instrument  glide* 
quickly   into  the  cavity  of  the  bladder.      If  the  progtntic  urethm  ie 

enlarged  and  lengthened^  tlie  siirm?on 
may  think  that  he  has  reache«l  the 
bladder,  but  the  fact  that  the  gentlest 
lateral  movement  of  the  lithotritt*  is 
interfered  with  will  show  him  his 
mistake.  Pressure  with  the  instm- 
ment  h  alone  allowable  at  the  nieatns; 
some  rotation  may  l>e  called  fur  in 
guiding  the  instrument  through  the 
triangular  ligament  or  past  an  eit- 
larged  prostate.  In  this  latter  case 
also  the  handles  must  be  further  de- 
pressed, and  a  finger  in  the  rectum 
may  gi%'e  help. 

When   the   lithotrit^   has   entered 
the  bladder  it  should  be  allowed  la 


Lithotrity^  tthowiug  tlio  poattioD  of  tbo  IJtbobrito  daring  introdtietioOf 
grasping  the  stone  &nd  cniftlung.    (Heath.) 

slide,  very  gently,  down  the  trigone,  being  now  held  very  Ughtly  ^  w 
at  once  to  detect  the  site  of  the  stone,  which  it  now  often  touches,  hnt 
must  not  displace. 

If  the  stone  is  felt  on  one  side,  the  instrument  is  gently  tumeil  to  A? 
opposite  one,  openedt  and  then  turned  towards  the  stone.  If  it  be  not 
felt,  the  handle  of  the  instrument  being  slightly  raised,  and  the  biftdw 
very  gently  depressed  and  then  opened,  the  stone  will  oft^n  drop  into 
them. 

If  this  fail,  the  instrument  is  turned,  open,  first  obliquely,  thea  m<»« 
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horizontally,  first  to  the  one  side,  then  to  the  other.  In  the  event  of 
the  stone  still  eluding  the  lithotrite,  which  is  most  unlikely,  it  should  be 
songht  for  with  blades  depressed.  To  efiect  this,  the  blades,  closed,  are 
raised  off  the  bladder  floor  by  depression  of  the  handle,  carefully 
reversed,  and  then  depressed  again  so  as  to  sweep  lightly  over  the  floor. 
They  are  then  gently  opened  and  closed,  vertically  first  and  then 
obliqnely,  so  as  to  complete  the  examination. 

During  the  above,  the  following  points  must  ever  be  borne  in  mind : 

(a)  The  handle  and  shaft  of  the  lithotrite  are  to  be  kept  as  steady  as 

possible,  so  as  not  to  jar  the  sensitive  neck  of  the  bladder  needlessly. 

(b)  All  movements  are  to  be  executed  at  or  beyond  the  centre  of  the 

vesical  cavity,  the  proper  area  of  operating,  without  hurry,  rapid  move- 

Fio.  169. 


This  shows  a  risk  preseut  in  operating  in  trabeculated  bladders.  While 
the  female  blade  (L)  is  in  direct  contact  with  the  stone  (S),  the  male  (L*)  is  in 
contact  with  a  ridge  of  the  mucous  membrane  (£).  B,  Bladder.  P,  Prostate. 
(R  Harrison.) 

ment,*  or  any  other  which  partakes  of  the  nature  of  a  jerk  or  concussion 
(Sir  H.  Thompson,  loc.  supra  cit,,  p.  296).  (c)  The  male  blade  is  never 
to  be  brought  into  contact  with  the  neck  of  the  bladder,  unless  this  is 
rendered  necessary  by  the  position  of  the  stone. 

The  stone  being  seized  by  one  of  the  above  manoeuvres,  the  button  t 
moved,  and  the  screw  connected — the  screw  is  gradually  turned  at  first 
to  make  the  jaws  bite,  since  a  sharp  turn  at  this  time  may  drive  the 
stone  out  either  to  right  or  left — the  calculus  is  then  carried  to  the 
centre  of  the  cavity,  which  will  show  whether  a  fold  of  mucous 
membrane  has  been  seized  (Fig.  169).     As  the  screw  is  applied  more 


•  "Bapid  movements  produce  currents  which  keep  the  stone  more  or  less  in  motion, 
•o  that  it  18  less  easily  seized  than  when  the  surrounding  fluid  is  in  a  state  of  rest  '* 
(Thompflon). 

f  In  this  respect  Prof.  Bigelow's  lithotrite  seems  inferior  to  Sir  H.  Thompson's,  the 
working  of  the  hatton  in  the  latter  being  smoother  and  less  vibrating. 
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and  more  forcibly,  one  or  other  of  the  following  will  be  noticsecl.     If  not 
well  caught,  and  if  hard,  the  i^tune  will  Ix*  pushed  out  of  the  jaw^ ;  if 
hard  and  well  gripiied,  it  is  felt  to  split  into  fragments;    if  soft,  and 
held,  it  crumbles  down.     If  extremely  hard,  as  a  pure  lithic  acid  or 
oxalate,  any  attempt  at  advaneinjiif  the  screw  is  met  by  this  distim 
rfi^-oilin^   instead  of  advaneinM'.     Each   surgeon  must  now  decide 
himself,  aecording  to  his  knowled*j^e  of  his  instruments  and  reliance 
his  power  to  deal  with  large,  hard  fragments,  wliether  to  continue 
once  to  perform  lithotomy.     If  he  continue,  the  resistance  will  be  fell 
give  wa}',  in  the  case  of  a  \'ery  Imrd  .st/one,  by  a  ssudden  sharp  crack 
one  less  hai'd,  more  gradually.     If  the  stone  does  not  crack,  Fi^yer  (be, 
supra  eii.)  advises  that  tlie  lithotrite  be  unscrewed,   the  stone  caught 
in  anotlu'T  axis,  and  the  lithotrite  again  screwed  home.     By  repeating 
this,  if  necessary,  the  stone  will  usually  at  last  give  way.     The  same 
surgeon  also  recommends  that  in  dealing  with  stones  which  are  more 
less  round  and  so  large  that  the  lithotrite*  will  not  lock  in  any  direct^ 
the  jaws  of  the  instrument  should  be  dug  into  one  side  of  the  stone 
screwed  up,  a  portion  of  the  crust  Ijeing  thus  broken  otil     By  repeat 
this  a  inunlier  t»f  times,   sutficient  reduction   in    size   mil   take  plai^ 
to  allow  of  the  lithotrite  l^eiug  locked  on  the  stone.     In  overconiin^^ 
much  resistance  the  surgeon  either  screws  up  the  male  blade  as  hanl  a5 
he  can  and  keeps  it  so,  or,  having  gently  unscre^^'ed  it  a  little,  screws  it 
up  again  with  a  wfries  of  light  jerks  so  as  to  communicate  blows  to  the 
stone.      Cracking  of  the  stone  having  taken  ijlace,  the  fragments  will 
usually  fall  close  to  the  original  site.     Thus  the  litiiotrite  has  only  to  be 
kept  as  immovalde  as  |>ossible  to  ensure,  ou  drawing  out  and  »gain 
clositig  the  male  blade,  the  seizure  of  a  fragment.*     This  is  cnisWl, 
and  the  prrx^ess  repeated  again  and  again  till  sufficient  dSbris  is  fanned* 
The  lithotrite  is  then  withdrawn  hrmly  sci'ewed  up, 

A  stmight  or  curved  evacuating  tube.  No.  1 6  for  a  stone  of  moderafe 
size,  and  iS  for  a  large  one,  is  then  introduced,  the  evacuator.  filled  wltJi 
a  warm  solution  of  boracic  acid  or  dilutt^  Thompson's  fluid  (p.  402),  ut 
connectecb  the  meatus  being  first  )nci!?e<l  with  a  narix)w  probe^ptjia 
bistoury  downwards  by  the  side  of  the  fi-a^num,  if  needful.  The  tul 
if  curve<b  should  be  held  do\\^l wards  at  first,  but  not  quite  on  the 
bladder  floor;  then  to  one  side  or  the  other;  then  upwards,  wa-' 
}>eLng  currierl  on  at  the  time  that  these  movements  are  made.  A  .<t 
tube  should  lie  with  its  orifice  just  witliin  the  neck  of  the  bla<Ui<.r. 
Dr.  Keyes  {Intern..  EncjfcL  of  Simj.,  vol.  vi.  p.  244)  gives  this  ptv- 
caution  as  to  getting  rid  of  air  entirely:  ''The  urine,  having  tiiekW 
away  through  tlie  tube,  leaves  the  latter  full  of  air.  an  element  fatal  to 
nicety  of  washing.  This  air  may  be  disposed  of  most  simply.  The  tube 
is  witliihavvn  until  its  eye  is  in  the  jirostatic  sinus,  the  washing-battlr 
is  attaehed.  and  the  sto]>cock  turned,  liut  no  tnrtlu^r  suction  made.  In 
an  instant,  the  air  contained  in  the  tube  is  heard  ascending  through  the 
stoi>-eock  and  mounting  into  the  top  of  the  eviuniator,  where  it  doe?  w 
hann,  and  \\'hence  it  cannot  possibly  return  into  the  bladder."  While 
his  left  hand  supports  the  evacuator,  with  his  right  the  surgeon  gently 
but  ipiickly  stjueezes  the  bag  with  sufficient  force  to  send  in  alK)«t  two 

*  It  is  not  ahvayn  g&hj  to  dUtlDgalBli  betft^ocii  a  piece  of  aof t  stone  enreloiH-d  in 
i]ii»pijiaAtcii  mucu«  and  ibe  Hiu'tig-  membrane  of  the  bladder. 
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otinoes  of  fluid,  On  relaxing  the  pressure  an  outward  current  takes  place, 

Wuiging  with  it  crushed  fraj^anents.     8ir  H.  Thompson   recommends 

that,  after  the  baf^^  has  expanrled  and   tlie  current  apparently  cea^sedt 

*  surgeon  shoukl  wait  a  few  seconrl^i,  **  as  at  that  piveise  time  it  is 

5it4*  common  for  one  or  two  of  thf  larger  fragments  to  flrop  into  tlie 

^ct*i?er  which  wouhl  have  been  driven  back,  perhap.^,  by  too  rapidly 

f«sumiu^  the  ]u*essure/' 

If,  after  several  washings,  the  outflow  ^topt?,  and  the  bag  no  longer 

Fio.  170. 


Sir  H.  Thompson's  aspirator,  last  pattern  but  one-     (Freyer.)* 

**^PaTick,  the  end  of  the  evacuator  is  blocked  either  by  a  fragment  of 
*!^ne,  or  a  small  calculus,  a  clot  of  blood,  or  ^^ " —  " ^"'^ '^^ 


the  mucous  membmne  of 
'^  bladder.     If  it   be  a  fragment,  as  is  usually  the  case,  or  a  clot. 


I  *sIoilgment  may 
^y  the  use  of  a  ^ 


Ik*  eflected  by  send  in  «^  in  quickly  a  gush  of  fluid,  or 

-     -. .,.  «  gmn-elastic  stylet,  after  unscrewing  the  tube.     Impact 

^^  the  bladder  generally  takes  place  when  a  cuiTed  evacuator  is  turned 


r  tt  '  ^^  *^"  itiBtrumcnt  Dr.  Frejer  writes  (^Liihoiapa^if,  p.  25)  :  *'  I  must  conftw«  a  great 

'Vingfor  Thomp!<un*s  instrument.     One  of  this  variety  mnde  for  nw  hy  Mcf^ars.  Wda» 

I  *  have  worker l  with  for  four  jfars,  and  though  it  haa  ansisted  at  130  opt:rivi ions,  and 

|"*»»<.|i  Uirough  ihree  hut  weathers  in  the  plains  of  India,  it  is  still  as  uffirient  as  much 

*^^ircr  intiirumcnt]§  I  posscg^,  a  fact  which  speaks  well  for  the  india-ruhher  employed  ia 

■^coiwtrttction," 
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iipwartls.  and  when  tlie  bladder  is  empt}-.  The  sensation  given  maj^>ri 
a  kind  of  fjaji,  simulating  the  click  of  a  fmgment ;  more  oft^n  it  ii  a 
dull,  vibrating  tlnid,  easily  I'ccognised.  More  fluid  must  be  »t  omy 
injeciefl. 

*If  a  large  fragment  is  felt  striking  against  the  tube,  or  if  the  ^urjrt^^u 
is  certain  that  several  goo<i-sized  fragments  remain,  he  reuiowd  tli^^ 
tube  and  evacuator,  and,  while  an  assistant  withdraws  tlie  Mood-etaiDrtl 
fluid  and  fr-agments,  and  rechai-ges  the  evacuator,  he  introduceB  a  .miJl 


Fio.  171, • 


The  operator  is  here  iuppoted  to  be  sitting  between  the  thighs 
of  the  p&iipnt.  The  expansion  of  the  compressed  bulb  will  »»piimte 
ft  p«rt  of  tlie  abundant  d^hris  suspended  in  the  fin  id.  The  f  rag- 
meats,  being  too  abnndant,  have  been  diiiper»ed.    (Bigeiow«) 

lithotrit^  and  crushes   up  sufficient  (fibris  to  go  on  again  with  tlj# 
washings. 

All  the  time  the  surgeon  must  keep  before  his  eye«  a  mental  picturr 
of  the  interior  of  the  bladder,  perhaps  dide-ased,  the  ureters,  r    ' 
dilateil,  leading  up  to  kidney  ptdves  enlarged,  and  remember  tl, 
etfects  of  any  squet-ze  of  his  hands  are  felt,  not  only  all  over  the  bUU*  ^ 
but  perhaps  in  the  n retell  and  kidneys  as  well. 

Detection  and  Seiznre  of  the  Last  Fragment, — Tliis  is,  as  is  wWl 
known,  a  matter  of  much  difficulty,  owing  to  the  facility  with  wbicli 
small  fmgments  get  hidden  in  some  folds  of  mucous  membmiie  or 
envelo|M:*d  in  blood-clot.  As  long  as  there  is  any  **  clicking"  agan'-^^ 
the  tulK?,  the  surgeon  must  i>ersevei*e  in  liis  attempts  at  complete  f^*- 
nioval.  If,  after  several  washings,  notliing  comes  out  into  the  r^ 
the  surgeon  should  listen  carefuJly  over  the  bladder,  as  thus  advu 

*  The  aboTe  cTacnator  is  now  old-fashioned.    Mr,  Golding  Bird's  paticn).  "^^^  " 
one  figured  at  p.  417,  wilt  be  found  the  most  bandy. 


LITHOTRITV— LITHOLAPAX  Y. 


419 


Kejes;^  *'The  tube  is  turned  in  various  positions,  and  the  operator 
listens.     The  swash  of  the  water  as  it  rushes  in  and  out  is  heard  with 

E"^"rt!ing  distinctness,  and^  if  tlie  management  of  the  tube  is  skilful,  any 
gment  of  i?tone  lying  loose  in  the  bladder  is  sure  in  a  short  time  to 
driven  against  the  metallic  tuije  so  as  to  announce  its  presence  by 
haracteristic  click,  quite  distinct  from  tliat  emitted  by  the  Happing 
of  the  Madder  wall  against  the  eye  of  the  instrument.  Fine  sand  and 
thin  scales  of  stone  make  no  sharp  click,  and  all  such  may  be  left  to 
pass  by  Nature's  efforts,  but  any  piece  large  enough  to  require  the 
Jithotrite  can  hardly  escape  iletection  by  the  educated  ear/' 
''  Time  ocritpied  m  Jjii/tfjfojxw'^/.^This  mny  be,  on  an  average,  from 
half  an  hour  to  an  hour  and  a  half.  Prof.  Bigelow  (Amer,  Jouni.  Med, 
iSf*i,,  Jan.   1878)  operated   contiimously   fur   upwards  of  three    hours, 

amoving  744  grains,  the  patient  making  a  good  recovery.     Mr,  R. 

Tarrison  (Brif.  Med.  Journ.,  Aug.  10,  1882)  removed  a  two  and  a  half 
>unce  stone  in  two  hours  and  ten  minutes  (r'lde  also  p.  409). 

The  Old  and  the  If  ew  Operation  of  liithotrity  briefly  contrasted. — 

)ld  lithotrit-y  advocated  short  sittings,  and  l>rii*f  use  of  instruments, 
ifttid  left  the  ex|3ulsion  of  fragments,  &c,,  as  nuu^h  as  jjossible  to  Nature. 
fft  probably  re<piires  less  skilb  and,  in  Mr,  Cadgers  words,  **is  gentler, 
piilder,  less  formidable  altogether :  no  anaesthetic  is  probably  required ; 
po  extra  assistance.  .  ,  .  .  A  nervous,  timid  patient  may  prefer  this  to 
mhe  more  heroic  and  rougher,  if  more  ex]>editious,  method."  It  might 
me  added  that  it  is  less  tiring  to  the  surgeon.  But  these  advantages 
pre  trifling  as  compared  with  its  disadvantages,  which  are  done  away 
Nvith  by  the  new  operation,  of  which  the  chief  are  the  prolonged  passage 
\of  frngments,  often  rough  and  angidar,  along  a  bruised  urethra,  Mr. 
Hilton  (hx*.  snjmi  cit.)  has  invented  an  evacuating  litbofrite — a  com- 
^Ijination  of  the  usual  crushing  and  evacuating  instruments,  which  will 
be  useful  In  the  aged,  with  a  nuiderate  sized  and  soft  stone  and  enlarged 

jrostate.  from  the  single  introduction  recjuirecL 
The  new^  method  of  litholapaxVt  introfluced  by  I'rof.  Bigelow,  resulted 

rem,  and  was  led  up  to  by,  se%'eral  achievements  of  modem  surgery. 

Tithont  amesthetics,  without  the  knowledge  of  the  large  instruments 

Imitted  by  the  urethra,  witliout  the  pitch  of  perfection  and  power  to' 

rhich  mixlern  instruments  have  been  brought,  1  it holapaxy  would  still 
pe  an  impossibility.  Owing  to  its  brilliant  success,  and  the  rapidity 
With  which  it  relieves  tlie  patient,  the  single-sitting  method  has 
practically  i-endered  the  other  olisolete, 

r  After-treatment. — ^The  chief  points  here  are:  rest  in  bed,  the  patient 
Itiiming  on  his  side  to  pass  water,  for  the  first  few  days  ;  hot  fomenta- 
ffiiona  to  the  alidomea,  and  hot  bottles  at  first :  morphia  subcutaneously, 
If  indicated ;  warm  milk,  barley-water,  mineral  waters  or  lemonade,  a 
Sittle  whisky  or  brandy  being  given,  if  needful  ;  all  chills  should  be 
fcarefully  avoided.  Mr.  Milton  {he.  siqmt  cii,)  recommends  salicylate 
pf  soda  at  first  evtfry  two  and  tlien  every  foui"  houi-a  if  there  is  fever, 
»nd  diuretin  if  tliere  is  dimiinition  of  urine.  In  each  case  the  amount 
Ijgiven  is  one  gramme.  If  cystitia  is  present,  urotropine  in  doses  of 
k  to   10  trrs.  thrice  daily  should  be  given. 


L0i!,  $npni  nt.,  p.  246.     Tlio  \\ho\Q  o!  this  ttccouiit,  with   its   vigorous  life-like 
ingtmgo,  vi-ill  well  repay  perusal. 
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In  addition  to  the  above,  the  putting  the  patient  frequently  in  hot 
hip-baths  for  a  quarter  of  an  hour,  the  occasional  passage  of  a  soft 
catheter,  and  the  rendering  the  urine  alkaline,  will  give  much  relief. 
The  urine  should  always  be  strained  through  muslin  to  collect  the 
debris. 

It  is  advisable  also  to  once  more  thoroughly  wash  out  the  bladder 
with  the  evacuator  a  week  after  the  operation,  as  a  safeguard  against 
recurrence  from  small  fragments  left  behind  at  the  time  of  operation. 
Where  there  is  any  obstruction,  such  as  an  enlarged  prostate,  Mr. 
Harrison  recommends  fi^equent  washings  over  a  prolonged  period  (vide 
mjrra,  p.  413). 

Complications  during  Iiithotrity  and  Iiitholapazy. 

I .  Escape  of  Urine. — This  may  take  place  during  or  after  the  passage 
of  the  lithotrite.  The  penis  should  be  compressed  against  the  Hthotrite, 
and  a  pause  made  while  the  patient  is  got  more  fully  under  the  ame»- 
thetic.  If  this  fail,  tying  a  tape  round  the  penis  and  instrument 
injecting  a  little  fluid,  or  putting  off  the  operation  till  the  bladder  is 
in  a  more  fitting  state  after  the  use  of  instruments,  injections,  and 
such  dnigs  as  belladonna  and  subcutaneous  injections  of  morphia,  may 
be  made  use  of.  2.  Ha?morrhage. — Suflicient  blood  to  stain  the  fluid  m 
the  evacuator  during  the  operation,  and  the  urine  for  a  day  or  two  after 
it,  is  not  uncommon.  If  the  haemorrhage  during  the  operation  is  severe, 
the  surgeon  must  decide  whether  it  is  due  to  the  damage  to  the  bladder 
or  urethra,  to  his  having  scratched  the  latter  by  withdrawing  a  frag- 
ment in  the  evacuator  s  eye.  to  bniising  of  an  enlarged  prostate,  or  to 
co-existent  growth.  In  this  last  case  the  supra-pubic  operation  will 
prolwbly  have  to  be  performed  either  at  the  time  or  later ;  in  the  other 
CAses  the  surgeon  must  decide  on  completing  or  deferring  the  crashing 
by  the  amount  he  has  already  effected,  his  experience,  and  the  amount 
of  the  bruising  inflicted.  3.  Clogging  or  Fracture  of  the  Lithotrite.— 
Clogging  or  impaction  is  liable  to  happen  with  a  non-fenestrated  instra- 
uient  with  weak  and  narrow  blades.  With  one  properly  made,  vnxh  as 
bi^oad  blades  as  jK>ssible.  and  the  male  one  blunt,  roughened,  and 
•laterally  bevelled  ott',  the  accident  is  unlikely.  When  it  occurs,  it  must 
Iv  met  by  iH?rcussing  the  instrument,  if  opening  and  closing  the  blades, 
and  thus  fiveing  them  in  the  fluid,  is  impossible.  If  the  impaction 
persist,  the  blades  must  be  withdrawn  as  far  as  possible  by  safely 
maintained  traction.  If  no  force  that  is  wise  will  withdraw  them,  they 
should  l^  cut  upon  in  the  perinseum,  tlumst  out,  unloaded,  and 
withdrawn,  and  the  i*est  of  the  stone  removed  as  by  a  median  lithotomf' 
If.  owinir  to  any  defei*t  in  the  instrument,  the  blades,  though  not 
ilogirtnl.  cannot  Iv  screweil  up.  they  must  be  cut  upon  as  above,  thrust 
throuirh,  and.  if  possible,  filetl  off.  If  a  blade  break  off,  it  must  either 
be  cauirht  and  withdrawn  by  another  lithotrite,  or  the  patient  cut  at 
omv.     4,  Injury  to  the  Bladder  or  Uretlura, 

Complications  after  latholapazy  and  Iiithotrity. — ^These  are  much 
the  s;uno  as  those  ahvady  iriven  at  p.  408.  as  occurring  after  lithotomy. 
Tho  chief  ditU'riMiiVs  aiv  tiie  greater  liability  to  rigors  and  urinary  fever, 
ami  the  ^rivater  frt\]uencv  of  epididjTiiitis.  Bruising  of  the  urethra  has 
alsv^  tv>  be  ryMuemlvivil,  whether  by  the  instruments,  or,  after  the  old- 
!*ashivMii\l  lithotrity,  by  the  passage  of  fragments. 
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FEBINJEAL  LITHOTBITY. 

This  operation — first  suggested  and  carried  out  by  Dolbeau — consists 
essentially  of  lithotrity  carried  out  through  a  small  median  or  lateral 
perinaeal  incision. 

Surgeon-Major  Keegan  (Brit  Med,  Jowrn,,  vol.  ii.  1897,  p.  23)  observes 
"that  experience  has  taught  that  supra-pubic  lithotomy  has  not  fulfilled 
the  early  promise  of  the  days  of  its  revival,  for  the  mortality  which  has 
followed  it  in  cases  of  very  large  calculi  occurring  among  males  at  the 
middle  period  of  life  is  very  considerable.  There  is,  therefore,  a  growing 
consensus  of  opinion  among  surgeons  practising  in  the  East,  where 
cases  of  very  large  calculi  are  of  frequent  occurrence,  that  perinsBal 
lithotrity,  whether  median  or  lateral,  will  in  the  near  future  supersede 
supra-pubic  lithotomy  in  dealing  with  this  very  important  class  of 
cases  of  stone  in  the  bladder."  Reginald  Harrison  {Brit  Med,  Jourtu, 
Dec.  12,  1896)  also  recommends  the  operation,  having  performed  it 
fifteen  times  without  a  death  or  recurrence.  In  one  case  a  very  hard 
orate  stone,  weighing  over  three  ounces,  was  crushed  and  removed  in 
about  five  minutes,  an  enlarged  middle  lobe  of  the  prostate  being 
removed  at  the  same  time. 

Some  of  the  chief  points  claimed  in  favour  of  this  operation  are : 
(l)  Large  stones  may  be  crushed  in  a  short  space  of  time.  (2)  An 
enlarged  prostate  may  be  dealt  with  at  the  same  time.  (3)  It  may 
be  performed  in  cases  of  stricture  or  enlarged  prostate.  (4)  It  is  less 
severe  than  the  supra-pubic  operation.  (5)  Excellent  drainage  is 
provided  in  cases  of  cystitis,  &c.  (6)  Digital  examination  can  be  made 
use  of  to  determine  whether  all  the  fragments  have  been  removed. 

Before  it  can  be  decided,  however,  whether  this  operation  should 
entirely  supersede  the  supra-pubic  operation,  further  experience  must 
be  awaited,  particularly  with  regard  to  the  important  question  of 
recurrence. 

Operation. — A  small  median  or  lateral  perinaeal  incision  is  made  on  a 
grooved  staff,  as  in  lithotomy,  suflSciently  large  for  the  introduction  of 
the  finger  into  the  bladder  for  the  purposes  of  examination.  The 
-*'  giant "  lithotrite  specially  devised  by  Mr.  Keegan  (jbc.  supra  cit)  is 
then  introduced  into  the  bladder  and  the  stone  crushed  as  in  ordinary 
lithotrity.  The  fragments  may  be  removed  either  by  means  of  forceps 
or  an  aspirator  connected  with  a  specially  large  evacuating  cannula. 
A  tube  is  then  introduced  into  the  bladder  through  the  wound  for 
purposes  of  drainage. 

Mr.  Keegan  says  that  the  specially  strong  ** giant"  lithotrite  devised 
by  him,  which  is  of  the  size  of  a  No.  20  catheter  in  the  stem  and  of 
No.  25^  at  the  angle,  "  will  readily  break  up  a  hard  calculus  weighing 
six  to  eight  ounces." 


LITHOLAPAXY  IN  MALE  CHILDREN. 

The  advisability  of  this  mode  of  treating  stone  has  been  strongly 
advocated  by  Surgeon-Major  Keegan,*  who,  after  a  wide  experience  of 

•  Litholapaxy  in  Male  Children  and  Male  Adults  (Churchill,  1887) ;  Zancet^  1886. 
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large  stones  in  India,  is  inclined  to  think  that  the  objections  usually 
made  to  litholapaxy  in  boys  are  not  valid.  Thus:  (i)  as  to  the  maUr 
ness  of  the  hladd^y  the  bladder  of  a  boy  of  even  only  three  or  four  is,  as 
a  rule,  quite  roomy  enough  to  permit  of  the  eflScient  working  of  a  small 
lithotrite  and  a  medium  or  full-sized  aspirator  if  gently  worked.  The 
bladders  of  boys  with  stones  are,  as  a  rule,  healthy,  and  will  stand  more 
distension  proportionately  to  their  capacity  than  the  bladders  of  old 
men.  (2)  The  extreme  sensitiveii^s  of  the  vrnvcous  membrane  of  tt« 
hla/Uhr  awl  urethra,  Mr.  Keegan  tliinks  that,  \\\\\i  an  anaesthetic,  this 
may  be  safely  disregarded.  (3)  The  liability  to  laceration  of  the  mucow 
membrane  of  the  bUuJde^'  and  tirethra.  This  objection  is,  he  thinks, 
a  theoretical  one  onh\  (4)  The  small  caiitrre  of  tlie  urethra.  Mr. 
Keegan  states  that  not  only  is  the  calibre  of  the  urethra  in  boys  of  six 
or  eight  not  very  small,  but  that  of  boys  of  only  three  or  four  is  some- 
times very  large.  As  in  men,  the  true  calibre  of  the  urethra  cannot  be 
told  unless  the  meatus,  which  is  sometimes  very  small,  is  incised 
Speaking  generally,  the  urethra  of  a  boy  from  three  to  six  will  admit  a 
No.  7  or  a  No.  8  lithotrite  (Eng.  scale),  and  that  of  a  boy  of  eight  or  ten 
will  admit  a  No.  10,  a  No.  11,  and  even  sometimes  a  No.  14.  "With a 
No.  8  lithotrite  and  a  No.  8  evacuating  catheter  it  is,  I  find,  quite 
feasible  to  dispose  of  a  mulberry  calculus  weighing  between  two  and 
three  hundred  grains  in  an  hour's  time.'' 

In  a  recent  publication  {Ind.  Med.  Gaz,,  Aug.  1900)  Mr.  Keegan 
gives  the  results  of  a  series  of  500  litholapaxies  in  boys.  He  saj-s: 
**  Grouping  the  500  litholapaxies  together,  the  work  mainly  of  three 
surgeons,  I  find  that  the  average  age  of  the  boys  operated  on  was  six 
years,  the  average  weight  of  stone  removed  at  each  operation  was 
ninety-five  grains,  and  the  stay  in  hospital  after  operation  amounted 
to  four  days.  The  mortality,  as  already  stated,  was  41.  or  2*2  \i& 
cent."  Of  the  500  operations,  Mr.  Keegan  did  239,  and  lost  5  cases, 
the  cause  of  death  being  extensive  kidney  disease.  Mr.  Keegan  had 
constructed  by  Messrs.  Weiss  a  No.  3^  lithotrite,  which  has  done  very 
good  work,  and  advises  anyone  wishing  to  give  litholapaxy  in  boys 
a  fair  trial  to  provide  himself  with  a  set  of  completely  fenestrated 
lit  hot  rites  running  from  No.  4  to  No.  10  (Eng,  scale). 

Mr.  Keegan  insists  upon  the  completely  fenestrated  lithotrite  as  being 
the  only  perfectly  safe  instrument  to  use,  as,  with  any  other,  clogging 
of  the  bla<les  is  a  very  likely  and  a  most  dangerous  complication. 

In  discussing,  in  the  first  edition  of  this  book,  the  advisability  of 
surgeons  adopting,  as  a  general  rule,  this  method  of  dealing  with  stone 
in  male  childivn,  1  jx)inted  out  (i)  that  one  very  impoi'tant  matter,  the 
peiwntage  of  recunvnce  after  litholapaxy  at  this  age,  had  been  left 
undealt  with  by  ^Mr.  Keegan :  and  (2)  that  such  an  individual  experience, 
splendid  as  it  is,  can  scarcely  be  taken  to  furnish  a  rule  to  those 
who  only  meet  with  stone  at  comparatively  rare  inten^als.  Mr.  Keegan 
lias  simv  written  on  lx>th  these  points  (Ind,  Med.  Gazette,  Feb.  1 890, 
p.  40).  It  will  be  seen  that,  with  regard  to  the  first  point,  the  fact 
that  ivourrtMuv  after  litholapaxy  in  boys  in  India  is  so  very  small, 
is  due  to  the  ^opportunities  and  experience,  absolutely  unrivalled  and 
never  to  Iv  known  in  this  country,  which  fall  to  the  lot  of  surgeons 
in  India  in  tivating  stone  in  the  bladder.  With  regard  to  my  second 
point,   that  such  an  individual  experience,  so  different  to  anything 
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that  we  meet  with  here,  should  not  mislead  those  who  only  meet 
with  stone  at  comparatively  rare  intervals  to  substitute  litholapaxy 
for  the  eminently  safe  operation*  which  lateral  lithotomy  has  been 
proved  to  be  in  boys,  Mr.  Keegan,  writing  as  follows,  confirms  my 
opinion :  "  I  am  disposed  to  agree  with  Mr.  Jacobson  in  doubting  if 
in  Great  Britain  lithotomy  in  male  children  will  be  replaced  by  litho- 
lapaxy. And  why  ?  Because  to  render  himself  familiar  with  the  use 
of  the  lithotrite,  the  surgeon  must  be  afibrded  frequent  opportunities 
of  dealing  with  cases  of  stone ;  and  as  such  opportunities  occur  only 
at  rare  intervals  to  the  majority  of  hospital  surgeons  in  Great  Britain, 
they  will  therefore  very  naturally  cling  to  that  operation  which  is 
periPbrmed  by  aid  of  the  instrument  with  which  they  are  most  familiar, 
the  scalpel." 

Owing  to  the  increasing  rareness  of  calculus  in  children  at  the  present 
time,  and  the  fact  that,  as  a  rule,  isolated  cases — and  only  successful, 
ones — are  alone  published,  it  is  very  difficult  to  speak  definitely  about 
the  results  of  litholapaxy  in  children  in  European  surgery.  I  would 
call  the  attention  of  my  readers  to  a  paper  by  Alexandrow  {BeuL  Zeit, 
f.  Chir,,  1 891,  Bd.  xxxii.  Hft.  5,  S.  6).  This  surgeon  performed  litho- 
trity  thirty-two  times  in  boys  between  i  and  14  years  of  age  in  a 
children's  hospital  at  Moscow.  In  twenty-seven  the  operation  was 
successful ;  the  remainder  were  fatal,  and  in  three  death  occurred  from 
injury  to  the  urethra  during  the  operation.  Mr.  E.  Owen,  with  praise- 
worthy candour,  brought  a  case  before  the  Medical  Society  {Lancet^  vol.  i. 
1 89 1,  p.  665)  in  which  fatal  rupture  of  the  bladder  had  taken  place 
during  litholapaxy  in  a  boy  aged  4. 
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FEMALE. 

Praotioal  Points. — The  absence  of  any  prostate  or  of  a  fixed  smooth 
trigone-surface  is  of  importance  here,  especially  with  regard  to  lithotrity. 
The  aid  given  by  a  finger  in  the  vagina,  the  dilatability  of  the  urethra, 
the  association  of  calculi  with  foreign  bodies,  are  also  well  known.  It 
is  only  occasionally  that  enlargement  of  the  uterus  or  prolapse  of  the 
vaginal  wall  of  the  bladder  interferes  with  the  treatment  of  stone. 

Operations. 

A.  In  Adults, — We  have  here  the  following  three  methods  to  consider : 

l«  Dilatation. — When  the  stone  is  small — i.e.,  the  size  of  a  filbert,  a 
stone  not  exceeding  three-quarters  of  an  inch  in  its  largest  diameter — it 
may  be  safely  removed  by  rapid  dilatation  with  Hegar's  dilators, 
followed  by  a  finger  (the  little  one  first). 

It  is  not  meant  by  this  that  much  larger  stones  have  not  been  success- 
fully passed  and  removed  from  the  female  bladder.  Thus,  Dr.  Yelloly 
(Med.'Chir.  Trans.,  vol.  vi.  p.  574)   gives   a   case   in   which   a   stone, 

*  Mr.  Bryant,  in  writing  of  the  successes  which  lateral  lithotomy  has  given  in 
children  (^Surgery,  vol.  ii.  p.  106)  states  that  during  seventeen  years  100  patients  had 
been  cut  consecutively  at  Guy's  without  a  death.  Another  matter  deserves  mention. 
Catting  for  stone  is  no  longer  limited,  as  of  old,  to  a  few  great  centres.  How  many 
institutions  in  or  out  of  London,  how  many  cottage  hospitals,  will  be  provided  with 
the  set  of  special  instruments  which  are  necessary? 
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weighing  3  oz.  3^  drs.,  was  extracted :  incontinence  followed.    Where 
large  calculi — e.g.,  of  6  oz. — have  come  away  spontaneously,  it  has  heen 
usually  by  a  process  of  prolapsus  and  ulceration  combined.     We  do  not 
yet  know  what  is  the  gi*eatest  dilatation  wliich  the  female  urethra  will 
safely  bear.     Perhaps  the  limit  given  above  is,  if  anything,  too  small. 
Erichsen  {Surgerij,  vol.  ii.  p.  1024)  gives  "  8  or  10  lines  in  diameter" 
as  the  size  of  a  stone  which  can  be  safel}'  extracted  by  this  means.    Sir 
H.  Thompson  {Syst,  of  Surg.,  vol.  iii.  p.  308)  says,  **  dilatation  shoDld 
never  be  employed  for  am*  calculus  larger  than  a  small  nut  or  a  large 
liean  in  an  adult,  which  limits  its  application  to  xery  few  cases."    Mr. 
Bryant  (Surgeri/,  vol.  ii.  p.  120)  states  that,  **  in  children,  a  stone  three- 
({uarters  of  an  inch  in  diameter,  and  in  adults  one  inch,  may  be  fearlessly 
removed  from  the  bladder  by  rapid  dilatation  and  extraction,  with  the 
patient  under  the  influence   of  chloroform.      I   have   removed  larger 
calculi,  two  inches  in  diameter,  by  this  means,  ^athout  any  injurious 
after-effect,  but  it  is  probably  not  wise  to  make  the  attempt,  the  sui^geon 
possessing  in  lithotrity  an  efficient  aid  or  substitute."     Dr.  Keyes  (Intern. 
Encycl.  of  Surg.,  vol.  vi.  p.  297)  recommends  not  dilating  the  urethra 
more  than  three-quarters  of  an  inch. 

2.  Litholapaxy. — By  this  means  calculus  in  the  female  bladder  may 
be  most  fi*equently  and  efficiently  treated.  Thus,  hard  stones  under  an 
ounce,  and  phosphatic  ones  of  a  much  larger  size,  may  be  dealt  with  at 
one  sitting.  The  character  of  the  ring  or  sound  with  the  staff,  the  bite 
of  the  lithotrite,  and  the  condition  of  the  urine  wnll  aid  here.  A  shorter 
instrument  will  be  found  much  more  convenient  to  work  with.  Where 
there  is  much  irritability  of  the  bladder,  much  difficulty  will  be  met 
with  in  keeping  fluid  in  it,  owing  to  the  absence  of  a  prostate  and  the 
shortness  and  directness  of  the  urethra.  The  peh4s  must  be  well  elevated, 
the  patient  placed  fully  under  the  anaesthetic,  and  the  finger  of  an  assist- 
ant should  make  pressure  on  the  urethra.  In  other  respects  the  operation 
resembles  that  ali*eady  fully  given  for  the  male  (p.  413).  The  dilatable 
urethra  admits  a  full-size  evacuating  tube. 

3.  Lithotomy. — This  oi)e ration  is  called  for  when  the  stones  are 
multiple,*  when  one  is  large,  esj^ecially  if  mainly  hard  as  well,  when 
there  is  a  foreign  body  as  a  nucleus,t  when  there  is  great  irritability 
with  ulceration  of  the  bladder,  or  when  a  growth  co-exists. 

Of  the  following  methods — [a)  vaginal,  (6)  supra-pubic,  (c)  urethral, 
and  {(l)  the  lateral  method  of  Buchanan — the  first  two  only  need  be 
alluded  to. 

Vdginal  Lithotomy. — By  this  is  meant  extraction  of  a  stone  through 


♦  As  in  Dr.  Galabiii's  case  QObgf.  Stw.  Trans..  April  7,  1880),  in  which  twelve  large 
calculi  ami  alwut  fifty  smaller  ones  were  removed  successfuUy  by  vaginal  lithotomt 
from  the  bladder  of  a  woman  aged  61. 

t  As  in  the  large  stone  formeil  round  a  hair-pin.  and  fibred  (p.  579)  by  Hart  inJ 
Bar))our  in  their  Manual  of  Gyncceology .  Here  the  projection  of  the  hair-pin  on  either 
side  of  the  stone  would  indicate,  nowadays,  the  supra-pubic  operation.  I  have  allucied 
to  a  similar  case  in  my  practice  at  p.  406.  Some  of  my  readers  may  remember  that «  fe*" 
years  ago  an  inquest  was  held  in  London  on  the  body  of  a  g^rl  who  dietl  with  an  un- 
detected calculus  in  the  bladder,  wliich  dated  to  a  hair-pin.  The  sarcastic  nrmarksuf 
the  coroner  led  to  some  correspondence  in  the  papers,  from  which  it  would  appear  that 
these  calculi  are  less  rare  than  has  been  believed. 
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an  incision  in  the  anterior  vaginal  wall,  behind  the  vesical  orifice  of  the 
urethra,  and  thus  not  interfering  with  this  canal  at  all. 

This  anterior  .wall  is  about  four  inches  long  in  the  adult ;  in  relation 
with  it  anteriorly  is  the  urethra,  to  be  felt  as  a  cord  through  this  wall, 
behind  this  the  bladder,  and  farther  back  the  os  and  cervix  uteri.  No 
peritonsBum  is  normally  in  relation  with  this  wall,  as  this  membrane 
leaves  the  uterus  half-way  dowTi  to  pass  directly  on  to  the  bladder.  No 
important  vessels  or  nerves  are  met  >vith  in  vaginal  lithotomy  ;  but  this, 
though  the  simplest  and  easiest  of  all  the  methods  of  cutting  for  stone, 
will  be  but  rarely  called  for,  as  in  all  moderate  stones  in  women, 
litholapax\'  is  usually  available,  while  in  the  case  of  larger  ones,  and 
with  all  calculi  in  female  children,  the  supra-pubic  method  is  indicated, 
save  for  tiny  stones  which  can  be  removed  after  dilatation.  The  only 
drawback  of  a  vaginal  lithotomy  in  women  is  the  risk  of  a  fistula,  but 
this  need  only  be  tdken  into  account  where  phosphatic  urine  is  present, 
or  where  the  edges  of  the  wound  have  been  bruised  during  the  extraction 
of  the  stone.  In  either  case  the  calculus  will  probably  be  a  large  one  or 
multiple,  a  condition,  as  already  stated,  which  is  better  dealt  with  other- 
>vi8e.  The  following  case,  which  came  under  my  care  in  1889,  is  a  good 
instance  of  how  the  operation  may  be  occasionally  called  for : 

"  Vaginal  Lithotomy  in  a  Patient  Six  Months  and  a  Half  Pregnant ;  Immediate 
Suture  of  the  Wound — Recovery  ;  Normal  Delivery  at  Full  Time  "  QLaneety  vol.  i.  1889, 
p.  628).  A.  L.,  aged  27,  was  sent  to  me  by  Dr.  Montagu  Day,  of  Harlow,  December  7, 
1888.  For  three  years  she  had  had  bladder  trouble — viz.,  hypogastric  pain,  cystitis, 
very  frequent  micturition  day  and  night,  with  stoppages  of  the  stream,  and  acute 
suffering  after  the  bladder  was  emptied.  The  patient  was  extremely  timid  and  nervous, 
owing  to  her  four  confinements  having  been  "  tight  "  and  lingering.  Craniotomy  had 
been  required  with  the  first,  and,  with  another,  labour  was  induced  at  seven  months. — 
December  8.  The  urethra  was  dilated,  and  the  bladder  explored.  A  calculus,  appa- 
rently an  inch  in  either  diameter,  was  felt ;  the  bladder  was  extremely  contracted 
with  its  mucous  membrane  in  places  raw  and  bleeding,  in  others  encrusted  with 
phosphates.  It  was  decided,  for  the  reasons  given  below  (426),  to  perform  vaginal 
lithotomy. — December  10.  Twenty-four  hours  after  the  exploration  the  patient  had 
recovereil  control  over  her  bladder.  The  vagina  was  thoroughly  syringed  out  with 
hydr.  perch,  (i  to  1000),  the  posterior  wall  was  well  drawn  down  with  a  duckbill 
speculum.  A  straight  lithotomy  staff  (No.  4)  was  then  passed,  and  the  site  of  the 
Btone  determined.  A  sharp  hook  was  next  inserted  into  the  posterior  part  of  the 
urethra  so  as  to  drag  the  anterior  wall  of  the  vagina  upwards  and  forwards.  This, 
however,  caused  such  free  oozing  that  it  had  to  be  removed,  and  sponge-pressure 
applied.  The  bleeding  was  partly  caused  by  the  vascularity  of  the  part*  due  to 
pregnancy,  and  partly  by  that  set  up  by  the  dilatation  of  the  urethra  two  days  before. 
A  sharp-pointed  bistoury,  introduced  so  as  to  avoid  the  urethra  and  neck  of  the 
bbuldcr,  was  carried  into  the  groove  of  the  staff  through  the  anterior  wall  of  the 
vagina  and  fundus  of  the  bladder,  and  then  backwards  for  nearly  two  inches.  The 
gash  of  urine  which  at  once  followed  on  the  withdrawal  of  the  knife  carried  the  stone 
downwards,  and  it  was  extracted  with  lithotomy  forceps  with  the  utmost  ease.  After 
the  bladder  had  been  explored  with  the  finger,  it  was  repeatedly  washed  out  from  the 
wound*  with  diluted  Thompson's  fluid.  Little  bleeding  had  followed  on  the  incision, 
and  it  was  clear  that  sutures  would  entirely  control  what  remained.  The  vagina  having 
been  well  sponged  out,  the  edges  of  the  incision,  clean  cut  and  without  bruising.f  were 
adjusted  with  six  salmon-gut  sutures  and  four  of  horse-hair.     The  apposition  was 


♦  It  would  be  wiser  to  do  this  from  the  urethra. 

t  Under  less  favourable  conditions  closing  the  wound  may  have  to  bo  deferred  till 
he  parts  arc  quite  healthy. 
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t<%8ted  with  R  t1n(»  proboT  especially  behind,  where  a  little  difficulty  was  met  will 
in  iDserting  the  satures.    Owing  to  the  patient's  .straining  at  this  time,  »omc  urine 
cacaped  from  th«  urethra,  bat  none  came  through  the  wound.     The  vagina  was  neit 
thoroughly   syringed   with  a  solution  of  hydr.  perch,   (i   in   3000},   dried  out  with 
aseptic  spongePj  and  dusted  with  iodoform.      To  secure  more  certain  ascpais,  and  alio 
to  support  the  wound  and  ttntures*,  the  vagina  was  lightly  plug|red  with  stripij 
iodoform  gausce.     Thonj^h  this  was  done  with  all  gentleness,  it  was  soon  after  notioj 
that  blood  was  triekling  from  the  vagina.     On  removal  of  the  strips*  two  umall  1 
tions  on  the  right  side  of  the  vagina,  near  the  orifice,  the  parts  here  being  exc 
pulpy  and  vascular,  were  ooxirig  freely.     This  w*as  arrcstcil  by  tying  up  the  hieeding 
poiut.s  with  chronnc  gut.     The  vagina  was  again  irrigated  and  insufflated,  but  do 
further  trial  of  plugging  waf^  made.    As  soon  as  the  patient  was  replacetl  in  bed,  awh 
cathettT  was  inserted  to  empty  into  a  ^^  slipper."    The  recovery  wa*  irapid  and  wilhooi 
drawbacks.     The  ten  sutnrei*  were  renwved  on  the  eighth  day  with  the  aid  of  cbloxO" 
form.   The  catheter  was  retained  till  the  twelfth  day,  when  the  patient  was  allowed  to 
get  on  a  sofa.     She  left  the  hospital  seventeen  days  after  the  operation.    Dr.  D»y 
wrote,  on  March  19^  that  the  palient  had  been  safely  confinetl  without  any  trottblej 
with  the  lithotomy  inei-^ion. 

The  first  question  to  decide  here  was  whether  to  operate  at  once 
to  let  the  pregTiaticy  (already  advanced  to  six  months  and  a  half) 
first  couchtded.     While  the  stone  itself  was  not  large  enough  to 
interfered  with  labour,  both  Dr,  Day  and  1  thought  thati  if  the  blad 
were  allowed  to  remain  in  its  present  state  for  another  two  montiis  i 
a  half,  the  cystitis  would  be  rendered  much  more  difficult  of  treatment, 
intensified,  as  it  was  likely  to  be,  by  a  lingering  and  difficult  confine- 
ment, such  as  the  patient  was  liable  to.     It  having  been  decided  that  it 
was  advifiable  to  interfere  at  once,  the  choice  lay  between  (i)  dil' 
of  the  urethru,  (2)  UthoLtjMatf,  and  (3)  Ulhotomij,     (l)  THlntation 
size  of  the  stone  at  once  put  this  aside.     Tlioiigh  small  (240  gr.).  it  ^^ 
a  full  inch  in  one  diameter,  and  just  over  three-cpiarters  of  an  inch  in 
the  other.     With  such  a  stone  (a  hard  one,  of  lithic  acid  and  lithate^l. 
there  was  a  very  serious  risk-  of  aft ei^- in  continence  (especially  when  tb 
blades  of  a  small  forceps  have  to  be  taken  into  consideration  as  welb* 

(2)  Jjiihola}ta.nf. — If  it  had  not  been  for  the  conexisting  pregnaju  ' 
stone  might  well  have  been  thus  dealt  ii^ath.  But  as  great  irrit;i«  i  1 , 
of  the  bladder  was  present,  in  addition  to  the  pregnancy,  it  wsls  thotight 
that  litholapaxy  was  more  likely  to  require  a  prolonged  anfesthetic  and 
to  cause  greater  disturbance  oi'  some  impoi'tant  pelvic  and  abdoniinal 
viscera  than  the  remarkably  simple  and  rapid  vaginal  lithotomy,  h- 
will  be  remembered  that  the  way  in  which  the  aniesthetic  wouUl  ^ 
taken,  and  its  after-results,  were  more  than  ever  matters  of  tmcertaintT 
in  this  case.  If  the  anaesthetic  had  been  badly  taken,  w*e  had  to  face 
the  risks,  on  the  one  hand,  of  premature  labour  coming  on,  and,  on  the 
other,  of  difficulty  in  completing  the  operation,  and  thus  of  frai^ 
being  left  behind,  wiiich  would  intensify  the  already  existing  < 

(3)  Ijithofomy. — It  being  decided  to  resort  to  this,  the  vaginal  n 
was  chosen  from  its  great  simplicity,  the  small  amount  of  ana-i  \_j^J 
required,  and  the  facilities  which  it  gave  for  w*ashing  out  the  bl&cl(|^| 
at  the  time  of  the  operation.  ^* 

$Sujmi-intJnc  Lititoiomif.^-Thh  has  been  fully  described  at  p.  400> 
The  fluid  is  retained  in  the  bladder  by  finger^pressure  npoo  the  orifi« 
of  the  urethra, 

B.  In  Children. — ^Some  of  the  conclusions  which  Mr.  WalshauJ  lin^ 
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drawn  in  a  very  helpful  paper  (Si,  Barthol.  Hosp.  Reports,  vol.  xi. 
p.   129)  may  be  quoted  here: 

For  small  stones  rapid  dilatation  under  chloroform  is  better,  as  caus- 
ing less  annoyance  and  inconvenience  to  the  patient.  That  moderate- 
and  even  large-sized  stones  have  been  removed  by  dilatation,  but  that, 
as  incontinence  has  frequently  followed  from  over-distension,  it  is  not 
justifiable  to  subject  the  patient  to  this  risk.  That,  after  limited 
dilatation,  should  the  stone  appear  larger  than  was  anticipated,  it 
may  be  crushed  with  safety ;  but,  should  crushing  be  considered 
unadvisable  or  impossible,  it  is  better  to  perform  vaginal  lithotomy 
than  subject  the  patient  to  any  risk  of  incontinence  by  over-dilatation. 
That  it  is  not  safe  to  aid  the  dilatation  by  incising  the  urethral  walls. 
That  incision  of  the  urethra  alone,  without  dilatation,  in  whatever 
direction  practised,  is  frequently  attended  with  incontinence,  and 
should  therefore  be  abandoned.  That  moderate  and  even  large  stones 
can  be  easily  removed  from  young  children  by  vaginal  lithotomy, 
aided,  if  necessary,  by  dilatation  of  the  vagina,  incision  of  the  four^ 
chette,  and  crushing  of  the  stone  by  the  wound  made  through  the 
septum,  without  any  risk  of  a  permanent  vesico-vaginal  fistula  so  long 
as  the  edges  of  the  incision  are  not  bruised  in  the  extraction. 

Mr.  Walsham  considers  each  of  the  above  and  several  other  points 
separately,  and  supports  them  with  evidence.  I  think  that  this  tends 
to  show,  in  the  case  of  vaginal  lithotomy,  that,  though  a  stone  may  be 
thus  extracted  aft-er  dilatation  of  the  vagina,  division  of  the  fourchette, 
and  destruction  of  the  hymen,  it  is  by  no  means  easy  in  these  cases  to 
insert  sutures  satisfactorily.  It  will  be  wiser,  I  think,  to  make  use  of 
the  supra-pubic  operation  in  female  children  for  all  save  the  very 
smallest  stones.  Litholapaxy,  although  by  no  means  easy  in  these 
small  bladders,  is,  however,  held  by  Mr.  Keegan  (Inch  Med,  Rec, 
Aug.  I,  1897)  to  be  the  correct  treatment  in  the  great  majority  of 
cases  of  vesical  calculus  in  women  and  girls. 

I  would  refer  my  readers  to  a  case  of  supra-pubic  operation  by  Mr. 
Barwell  in  a  child,  aged  9,  from  whom  a  stone  weighing  two  and  a 
Toarter  ounces  was  successfully  removed.  It  is  interesting  to  note 
boat  Mr.  Barwell  was  led  to  adopt  the  supra-pubic  operation  from  his 
baving  had  within  seven  months  no  less  than  three  cases  of  vesico- 
vaginal fistulae  originating  in  the  extraction  of  calculi  during  infancy 
md  youth  by  different  surgeons  {Med.-Chir.  Trails,,  vol.  Ixix.  p.  342). 
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Indications. — The  operation  of  opening  the  bladder,  apart  from  such 
sases  as  exploring  for  growth,  foreign  body,  &c.,  may  be  required  in : 

I.  Some  cases  of  cystitis.  When  the  urine  is  foetid  and  slimy. 
When  pain  in  the  bladder  and  penis  is  intense,  leading  to  loss  of 
sleep  and  appetite.  When  there  is  a  high  temperature  and  other 
evidence  of  imminent  septicaemia.  When  all  other  treatment  has 
*ailed,  and  when  washing  out  is  insufficient  or  unendurable. 

The  operation  here,  for  the  sake  of  the  kidneys,  must  not  be  put 
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off  too  late.  Much  benefit  may  be  obtained  by  irrigating  the  bladder 
freely,  and  afterwards  mopping  it  out  with  a  small  sponge  and  a 
solution  of  silver  nitrate,  3ss  or  7>j — 5J- 

2.  Some  cases  of  great  irritability  of  the  bladder  persisting  after 
dilatation  of  a  stricture.  Mr.  R.  Harrison  (Surg,  Dis.  of  the  Vm. 
Org,,  p.  201)  believes  that  the  continuance  of  the  irritability  in 
these  cases  is  due  to  the  muscular  lij-pertrophy  which  the  bladder 
has  undergone  in  its  constant  endeavours  to  force  urine  through  the 
obstruction  in  front  of  it,  and  that  the  cystotomy  is  curative  by 
bringing  about  atrophy  or  loss  of  that  muscularity. 
.'  3.  Some  cases  of  tubercular  cystitis  (p.  385). 

4.  As  part  of  other  operations.  Thus,  in  plastic  operations  about 
the  urethra,  to  keep  the  jmrts  dry,  the  bladder  may  be  opened.  I 
have  done  this  in  a  case  of  epispadias. 

5.  As  this  operation  will  not  again  be  alluded  to,  I  may  remind 
my  readers  that  cystotomy,  or,  rather,  oi)ening  the  prostatic  nrethn 
on  a  staff,  has  been  recommended  by  Sir  H.  Thompson  (Dig,  of  tte 
Prostate,  ]>.  176)  in  those  few  but  most  distressing  cases  of  enlarged 
prostate  leading  to  hourly  catheterism,  cystitis,  loss  of  sleep,  and 
other  aggravated  symptoms. 

6.  Supra-pubic  cystotomy  is  employed  occasionally  in  Hunter's 
method  of  treating  stricture  by  passing  a  sound  from  the  bladdtf 
up  to  the  perinasum. 

Supra-pubic  cystotomy  for  drainage  of  the  bladder.  A  helpfcl 
account  of  this  method  is  given  by  Mr.  Bond  (Laiicet^  vol.  ii.  1889, 
p.  260).  The  distended  bladder  having  l:)een  incised  above  the  pubes 
in  the  oi'dinary  way,  the  urethral  orifice  is  felt  for  with  the  forefingcTi 
and  a  cun^ed  staff  ])assed  until  it  bulges  in  the  perinaeum  just  bdow 
the  bulb.  The  patient  being  placed  in  lithotomy  position,  the  point 
of  the  staff  is  cut  down  upon,  pushed  through,  and  a  rubber  tube 
attached  to  it.  This  tube,  with  one  or  two  openings  in  it,  is  drawn 
through  above  the  pubes.  In  a  few  days  it  may  be  drawn  into  tbe 
bladder  from  below,  and  a  little  later  withdrawn  altogether. 

Where  the  supra-pubic  and  perinseal  incisions  have  been  made  nfle 
of  for  a  stricture  which  cannot  be  dilated  from  the  front,  the  curved 
sound  is  removed  as  soon  as  the  perinaeum  has  been  opened,  and  the 
stricture  thoroughly  divided.  A  grooved  director  is  then  passed  from 
the  perinaeum  into  the  bladder,  and  upon  this,  as  a  guide,  a  ftll- 
sized  catheter  is  passed  from  the  urethra  into  the  bladder  and  tied  in. 
See  a  case  of  traumatic  stricture  thus  treated  by  Mr.  Howse  (C/wi.  Sof. 
Tmn^.,  vol.  xii.  p.  9). 

The  above  are  instances  of  cases  calling  for  cystotomy.  The  surgeon 
will  have  to  choose  between*  three  operations — viz.,  median  and  supra- 
])ubic  cystotomy  and  external  urethrotomy.  The  median  operation  is 
almost  always  to  be  preferre<l  to  the  lateral,  but  it  is  probable  that 
external  urethrotomy  (p.  437)  will  be  sufficient  in  most  cases  as  to 
drainage,  and  it  is*  certain  that  this  operation  is  less  risky  froni 
shock,  cellulitis,  and  secondaiy  haemorrhage.  The  great  object  is  to 
drain  the  cavity  thoroughly. 
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Sof  this  hitherto  most  fatal  injury  hii.^  of  late  years 
•  Exploratory  operations  and  suture  of  th«  bladder 
J  increasjo^Iy  e^iiccessful  in  favourable  ca*es — i,e,,  those  .seen 
Xkd  those  in  which  the  injury  is  limited  to  the  bladder* 
forms  of  mpiure  are  recognised— the  intra-  and  extra-peri  to  nteal. 
be  well  to  state,  succinctly,  the  symptonij*. 

i^peritotuml  Rttpture. — (1)  History  of  a  likely  injur}'.  (2)  In* 
to  pass  water. t  This  power  has,  however,  been  presened  in 
arieties  :  naturally  it  is  seen  most  frefpiently  and  more  ccun- 
in  extra-peritonteal  cases.  It  is  very  rarely  normal  in 
itra-perito3uval  ruptures.  (3)  A  little  bloody  urine  drawn 
k  a  catheter.  (4)  Difficulty  of  manipulating  an  instrn- 
in  a  contracted  bladder.  (5)  If  tiie  catheter,  hitting  off  the 
e  passed  beyond  tlie  Idadder,  a  nnich  hu'i;er  quantity  of  hloml- 
. fluid  is  withdrawn,  partly  urine,  partly  serum,  from  irritation  of 
ritonaeum.  If  the  tlovv  throuf^h  the  catheter  is  markedly 
ed  by  inspiration  and  <li  mi  nisi  red  by  expiration^  the  rent  is 
ly  a  large  one.  (6)  Speedy  (usually)  snpenention  of  peritonitis. 
rhaps  fluctuation  and  shifting  dolness  in  the  Hanks. 
a-'imritofUf:al  RHpture. — (i)  Hi^toiy  c»f  a  likely  injary.  (2) 
tv  to  pass  water  (rit/e  tfapm).  (3)  A  little  bluiidy  urine  dra^vn 
i|.)  The  catlieter  linds  the  l>ladder  contracted.  (5)  Nr*  ta]ipiug  of 
&r  amount  of  fluid.  (6)  Evidence  of  extrava^^ation  rather  tlian 
tonitig.  Thus,  if  the  rent  is  in  front,  the  urine  may  be  localised 
with  circumscribed  dulness ;  or  widely  diffused,  mounting  up 
the  umbilicus*  between  the  abdominal  muscles  and  the 
ia?itm  ;  or  passing  into  the  iliac  fossie,  or,  by  the  canals,  into  the 
n  and  thighs. 

ust  b«.^  rememlx^red  that  the  following  may  mislea^l :  Theiv  may 
f  little  pain  complained  of;  no  sickness;  a  normal  temperature; 
:.ient  may  be  able  to  walk ;  upwarrls  of  half  a  pint  of  urine  may 
rt*n  off  night  and  morning.  an<l  yet  the  peritouo^al  sac  may  contain 
luid.  Peritonitis  may  l»e  absent  post-mortem,  tlumgh  tymt^>anites 
^ent  during  life,  and  though  tiuid  be  found  in  tlie  peritonseal  sac. 
itient  may  live  as  long  as  five  days,  appai-eutly  improving,  and 
ie  sudilenly. 

following  may  be  useful  in  doubtful  cases: 

Walsham  in  his  second  case  (Trans.  Me^L-Chir.  »SVx'.,  vol.  Ixxviii. 
L  to  make  certain  of  the  existence  of  a  rupture,  marie  use  of  the 
m  of  air,  the  injection  of  fluid  not  being  conclusive.  *'  For  this 
e  the  india-nibljer  apparatus  belonging  to  an  ether- freezing 
[)me  was  utilisefb  the  tube  of  which  was  attached  to  the  free  end 


cciJilijr  by  Sir  W.  MacCormae's  paper,  with  two  successful  c»»e«,  Lancet^  1886, 

L  tr8*     Many  others  have  followed,     Mr,  Walsham  has  been  able  to  report  two 

111  caaes  (Tratu.  Mfd.'Chir,  Soi\.  t886  ami  1895). 

a  the  rent  may  be  valvular  or  blocked  by  iutestine,  ic.    On  all  these  and  many 

)intj^be  reader  should  refer  to  Mr.  Rivington'»  writiugg^  JJwt^of  Shtq.^  voL  i. 

kud  JiuptHTe  of  thu  Vrituiry  Uladder,  for  exhaustive  completeuesa  and  helpful 

ttion. 
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of  the  catheter.  The  liver  dulness  having  be^u  carefully  percussed 
out,  a  few  (^ubic  inches  of  air  were  forced  through  the  catheter  by  two 
or  three  contractions  of  the  rubber  ball.  The  effect  was  instantaneous. 
The  abdominal  cavity  became  distended,  the  liver  dulness  imme- 
diately effaced,  and  the  whole  abdomen  tymi>anitic  to  percussion. 
The  patient  fell  into  a  condition  closely  resembling  collapse;  he 
complained  of  great  ])ain,  his  respiration  was  laboui'ed,  and  the  action  of 
the  heart  turbulent." 

This  method  was  recommended  by  two  American  surgeons,  Dr. 
Morton  and  Professor  Keen,  independentl}%  in  1890.  Mr.  Walsham  was 
the  first  to  employ  it. 

Operation. — The  patient  being  under  an  anaesthetic,  the  abdominal 
wall  cleansed  and  shaved,  and  the  part^  relaxed,*  a  free  incision  five  or 
six  inches  long  in  the  adult,  is  made  in  the  middle  line.  The  linea  alba 
having  been  divided,  the  recti  i^etracted  and  partly  detached  if  needful, 
all  bleeding  points  secured,  the  lower  angle  of  the  wound  and  the  parts 
behind  the  pubes  are  carefully  examined  for  ecchymosis,  extravasation, 
&c.  If  neither  of  these  nor  any  collection  of  fluid  is  foiuid  outside  the 
peritonaeum,  this  is  opened,  when  a  large  gush  of  fluid  may  be  decisive. 
The  surgeon  now  introduces  one  finger  to  feel  for  the  rent,  and  the 
detection  of  this  may  be  facilitated  by  passing  a  short-beaked  sound. 
The  rent  will  var}'  in  site  and  length,!  and  also  as  to  regularity, 
thickening,  &c.  If  it  be  a  long  one,  and  reach  downwards  towards  the 
recto- vesical  cul-de-sac  the  introduction  of  a  rectal  bag  (Fig.  163, 
p.  400),  may  be  of  assistance.  Sir  W.  Mac  Cormac  also  found  that  the 
bladder  came  up  more  readily  after  the  parietal  peritonaeum  had  been 
transversely  dinded  on  each  side.  An  assistant  with  carefully  cleansed 
hands  may  render  sen'ice  at  this  time  by  hooking  up  the  bladder  with 
two  fingers,  while  the  intestines  are  kept  back  with  sponges.  The  rent, 
being  now  in  view,  is  cleansed,  and  sutures  of  fine  carbolised  silk 
inserted.  The  shortest  possible  needle  should  be  employed  here, 
owing  to  the  depth  of  the  wound  and  the  limited  space  there  is  to 
work  in.  Mr.  Walsham  in  his  second  case  found  that  a  T.  Smith's 
rectangular  palate-needle  answered  admirably  in  inserting  the  deepest 
sutures.  All  of  these  should  be  put  in  before  any  are  tied,  and  if 
the  first  are  gently  drawn  upon  it  will  facilitate  the  insertion  of  the 
others.}  Sir  W.  Mac  Cormac  used  sixteen  sutures  in  one  case  and 
twelve  in  another,  and  his  success  is  largely  due  to  the  great  care  with 
which  they  were  inserted.  Thus,  they  were  put  in  a  quarter  of  an  inch 
apart,  after  hembert's  method  (Fig.  55,  p.  228).  including  the  serons 
and  muscular  coats  only,  beginning  at  the  lower  part,  the  first  and  last 
sutures  IxMug  inserted  well  beyond  the  limits  of  the  injury  so  as  to 
pivvent  leakage  from  the  extremities.  The  following  precautions  are 
taken  in  i>assing  them:  Fine  cun'ed  needles  are  used  in  holders;  the 


♦  In  Mr.  Willott's  case  (^Sf,  Barthol,  Hofp,  HrportSj  vol.  xii.  p.  209)  much  diffieultv 
was  mot  with  irom  the  ri^dity  of  the  abdominal  walls,  and  the  great  distension 
of  the  intestines,  which  kept  crowding  out  of  the  wound,  and  were  most  difficult  to 
rephice.  Peritonitis  had  set  in  here,  twenty-four  hours  having  elapsed  siuce  :fe« 
injury. 

tin  Sir  W.  Mac  Cormac's  casi\s  the  rents  were  four  and  two  inches  long; 

J  In  this  ease  the  rent  was  in  the  posterior  wall  extending  from  the  summit  sl^ng 
the  midvlle  line  to  the  base  of  the  trigone. 
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surfaces  are  carefully  iiiverteJ.  Tlie  insertion  of  a  linger  into  thti 
Tent  will  facilitate  the  pai?fciafife  of  the  deei.iest  tsuturt^.s.  The  ssutm^eri  are 
|«i5st*d  through  the  stMxnis  antl  muscular  coats  only.  Tliis  avoifls  the 
mk  uf  t inverting  the  mucous  membrane,  which  in  animals  has  nearly 
fllways  proved  fatah  hecause— ( 1 )  on  tightening  the  sutures^  the 
iiiucouB  membrane  falls  lietweeii  the  eilges  of  the  wound  and  hinders 
union  ;  (2)  the  urine  may  find  a  channel  through  the  points*  of 
passanfe  of  a  suture,  and  so  into  the  cavity  of  the  peritona?um  ;  (3)  the 
loop  of  suture  within  the  bladder  is  a  foreign  body,  and  salts  may  be 
deposited  on  it, 

"Wherever  a  gap  appears, another  suture  should  W  inserted.  If  there 
is  time,  a  few  of  chromic  gut  may  be  inserted  through  the  serous  coat 
oiil}%*  but  Sir  W.  Mae  Cormac  regards  the  double  row  as  unnecessaiy ; 
B  or  10  oz,  of  boracic  acid  are  then  injected  into  the  bladder,  to  see  if  it 
is  wateMight ;  or  a  coloured  Ouid,  such  us  Condy's  lotioiu  may  be  used. 
A  few  more  sutures  may  be  required  ti!l  this  fact  is  absolutely 
certain.  The  jieritouceal  cavity  is  now  most  carefully  wipeil  out  with 
sponges  on  ovariotomy  clami>-forceps.  pushed  well  down  into  the  pelviiJ 
«mtl  the  tlanks  till  they  come  out  clean  and  diy  on  squeezing. 

Where  the  surgeon  is  doubtful  ahout  the  state  of  the  peritona?aI 
8ac,  or  where  irrigation  has  been  used,  a  glass  tube  should  be  left  in  the 
Jielvic  pouch  and  sucked  out.  A  cathetei-  should  be  passed  at  regular 
intervals. 

Cases  occasionally  occur  where  the  neck  and  not  the  bendy  of  the 
bladder  is  lacemted,  a  fracture  of  tht*  pelvis  jjerhaps  co-existing. 
iiMiere  there  is  inability  to  pass  water  and  where  it  is  uncertain 
whether  a  catheter  enters  the  bladder,  it  will  ]ji*  best  to  explore  the 
tront  and  neck  of  the  bladder  by  a  supra-pubic  incision  not  oi>ening 
tht*  jieritomeum.  If  blofH^-stained  Hui<l  well  up,  and  if  the  catheter  be 
<l^tached  lying  outside  the  bladder,  the  bladder  shotdd  be  opened  and  a 
<^rved  staff  passed  through  the  urethra  and  cut  down  upon  in  the 
P^riuaum.  A  drainage-tube  should  then  be  passed  aceurding  to  tlie 
<*irections  given  at  p.  428, 

This  will  drniu  the  bladder  effectual ly,  and  prevent  any  further 
J8cat>e  of  urine.  The  space  outside  the  bladder,  around  its  neck,  must 
y^  cleaned  thoroughly  by  the  supra-puliie  incision,  tampomiaded  with 
*<xlofonii  gauze,  and,  if  needful,  drained  from  the  perinosum. 


PUNCTURE  OF  THE  BLADDER. 

The  following  methods  will  be  considered  here  : 

i*  The  Aspirator, 
.  ii.  Supra-pubic  Puncture, 
iii.  Puncture  per  Rectum, 
iv.  Puncture  through  the  Prostate. 

i.  The  Aspirator, — This  may  lie  u^ed  in  ca.ses  of  great  urgency, 
^*hen  the  surgeon  is  compelled  to  relieve  retention  without  regard  to 
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the  cause ;  when  he  is  without  the  means  of  carrying  out  other  and 
perhaps  better  methods  ;  it  is  especially  suited  to  those  cases  in  which 
there  is  reason  to  believe  that  urine  will  again,  in  a  few  hours,  be 
jmssed  by  the  urethra.  Thus,  in  gonorrlioeal  retention  where  a  catheter 
cannot  be  jmssed,  having  perhaps  been  clumsily  used,  and  where  relief 
is  urgently  required  ;  where  retention  has  supervened  on  a  stricture  of 
only  two  or  three  years'  standing,  this  means  may  be  used  successfully, 
giving  time  for  warm  baths  and  opium  to  act.  In  an  old  stricture,  in 
one  of  traumatic  origin,  or  in  a  case  of  enlarged  prostate,  it  can  only  be 
a  temporary  measure,  and  should  only  be  used  when  other  instruments 
are  not  available. 

The  question  arises.  How  far  frill  aspiration  hear  repetition  ?  This  is  qaitc  uncertain. 
On  the  one  hand,  in  a  case  of  prostatic  retention  not  admitting  a  catheter,  the  patient 
being,  throughout,  in  a  most  grave  condition,  Dr.  Brown  (Jirit,  Med.  Joum.,  May  23, 
1874)  used  the  aspirator  fifteen  times  between  January  2nd  and  12th,  "with  imme- 
diate relief  on  every  occasion,  and  without  the  smallest  inconvenience  or  injury  from 
the  punctures."  Mr.  Hague  {Laneet,  1885,  vol.  ii.  p.  385),  in  a  patient,  aged  90,  with 
prostatic  retention  of  forty-eight  hours'  duration,  aspirated,  and  continued  to  do » 
daily  for  nearly  five  weeks,  as  no  catheter  could  be  passctL  Such  numerous  aspira- 
tions caused  no  ill  effects. 

On  the  other  hand,  in  a  case  of  mine  of  prostatic  retention  in  which  the  aspirator 
had  been  used  only  three  times,  on  the  death  of  the  patient  from  bronchitis  on 
the  fourth  day,  the  third  and  last  puncture  was  found  to  be  leaking.  Dr.  Campbell 
(^Brit.  Mt'd.  Journ.^  Fob.  21,  1886)  records  a  case  in  which  the  bladder  had  been 
aspirated  t>vice,  and  internal  urethrotomy  then  performed  :  "progress  was  good  for  a 
day  or  two,  when  some  inflammation  appeared  at  one  of  the  punctures,  an  abscess 
formed,  peritonitis  came  on,  and  the  man  died."  Where  aspiration  is  to  be  used,  the 
condition  of  the  bladder  walls  and  of  the  urine  must  be  taken  into  account.* 

If  aspiration  be  made  use  of,  a  fine  needle  should  be  employed,  and 
introduced  just  al)ove  the  pubes  while  an  assistant  steadies  the  bladder 
by  pressure  on  either  side.  The  bladder  must  not  be  allowed  to  become 
much  distended  before  the  puncture  is  repeated,  otherwise  urine  may 
be  forced  out. 

ii.  Supra-pubic  Puncture. — This  operation  has  the  advantages 
of  being  easily  performed,  of  giving  permanent  I'elief  if  desired,  and  of 
being  safe. 

The  two  objections  brought  against  it  are,  that  (i)  it  gives  bad 
drainage,  and  (2)  it  is  liable  to  extravasation.f  Neither  of  these  is 
borne  out  by  facts.  While  the  patient  is  in  bed,  good  drainage  can  be 
provided  by  turning  him  on  one  side  and  attaching  tubing  to  the  can- 
nula; when  the  patient  is  up  (and  a  cannula  so  placed  is  no  drawback  to 
this),  tlie  power  of  micturition  will  probably  have  returned.  In  a  k"^ 
cases  of  enlarged  prostate  the  patient  will  be  compelled  to  pass  his 
urine  this  way  for  the  rest  of  his  life,  but  as  soon  as  the  parts  are 


*  Mr.  Bennett  read  a  case  before  the  Medico-Chirurgical  Society  (^Lancet,  1888. 
vol.  i.  p.  418)  of  extra-pcritontcal  rupture  of  the  bladder  after  aspiration  in  a  patient 
long  the  subject  of  stricture.  The  opinion  of  most  surgeons  present  seemed  to  be  that 
aspiration  was  dangerously  liable  to  leakage,  especially  in  unhealthy  bladders. 

t  Mr.  T.  Smith  (St.  Barthol,  Hosp,  Itt-ports,  vol.  xvii.  p.  291)  writes:  «I  h*Te 
seen  no  such  tendency  to  extravasation ;  occasionally  there  is  some  inconTcnienoe 
ivoiw  leakage :  this  may  be  met  by  leaving  out  the  cannula  for  a  few  hours,  '^w** 
allows  rccontraction  to  take  place. 
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consolidated  around  the  cannula,  or  the  catheter  which  has  replaced  the 
cannula,  micturition,  though  tedious,  will  be  effected  satisfactorily. 

I  may  allude  to  three  cases  out  of  many  in  which  I  have  used  this 
method — two  of  retention  with  stricture,  one  of  prostatic  retention. 
I  consider  it  the  best  all-round  method,  and  the  one  of  widest  applica- 
tion that  we  have.  Its  relief  is  immediate,  safe,  and  simple  withal. 
The  two  cases  of  stricture  were  men  under  40,  admitted  with  a  history 
of  catheterism,  bleeding  urethrae,  and  recent  false  passages.  On  the 
fifth  and  second  day  I  was  able  to  pass  a  No.  7  silver,  and,  in  the 
third  case,  a  coud6e  catheter.  For  some  cases  of  older  strictures, 
especially  if  with  fistute  and  a  damaged  perinsBum,  a  longer  rest  is 
required,  and  Mr.  Cock's  or  Mr.  Wheelhouse's  operation  is  indicated. 

Operation. — ^This  is  most  simple.  A  median  puncture  having  been 
made  through  the  skin  just  above  the  shaved  pubes,  the  trocar  is 
inserted.  I  prefer  a  curved  trocar  and  cannula,  the  latter  carrying 
tape-holes,  but  a  straight  trocar  and  cannula  may  be  used,  through 
which  an  8  or  9  gum-elastic  catheter,  or,  better,  a  Jacques'  catheter,  is 
inserted  ;  in  four  hours  the  cannula  can  be  removed,  and  a  large  catheter, 
a  10  or  12,  introduced.*  To  keep  the  cannula  firm  at  first,  I  insert  a 
silver  suture  in  the  puncture,  cover  this  with  iodoform  and  collodion, 
and  pack  some  strips  of  dry  gauze  around.  I  generally  give  a  little 
anaesthetic,  but  this  is  not  needed.     The  skin  puncture  is  alone  x>ainful. 

iii.  Puncture  per  Bectiun. — This  has  the  advantage  of  draining  a 
bladder  well,  but  there  are  such  serious  disadvantages  connected  with  it 
that  the  supra-pubic  operation  is  always  to  be  preferred  to  it. 

Thus  (i)  it  is  diflicult  and  most  unpleasant  to  the  patient  to  retain 
the  cannula  during  defaecation  and  passage  of  flatus — the  retention  of 
a  cannula  is  liable  to  cause  troublesome  tenesmus  and  diarrhoea ;  (2) 
when  the  cannula  slips  out  it  is  difficult  to  replace  it ;  f  (3)  the  patient 
18  kept  in  bed ;  (4)  this  method  is  not  applicable  to  cases  of  enlarged 
prostate.  I  am  aware  that  Mr.  Bryant  {Simjery,  vol.  ii.  p.  153)  states 
that  "  an  enlarged  prostate  is  no  real  obstacle  to  its  performance,  for 
*this,  if  necessary,  may  be  perforated  with  impunity."  I  cannot  at  all 
agree  with  the  above,  in  spite  of  Mr.  Bryant's  authority.  Being  one  of 
those  who  look  upon  an  enlarged  prostate,  especially  when  congested 
with  retention,  and  surrounded  by  an  enlarged  venous  plexus,  as  a 
structure  to  be  treated  with  gi-eat  respect,  I  think  that  there  is  an 
undoubted  risk  that  perforating  it  may  lead  to  septic  phlebitis  and 
abscess,  and  to  suppuration  in  already  impaired  kidneys. 

Mr.  Bryant  (loc,  supra  cit.)  speaks  very  highly  of  puncture  per 
rectum,  and  says  that  the  objections  raised  against  it  are  theoretical 
only — viz.,  abscess  between  the  bladder  and  rectum,  persistent  fistulous 
opening,  injury  to  the  vesiculae  seminales  or  the  peritonaeum.  I  do  not 
deny  that  these  injuries  are  rare,  but,  as  compared  with  supra-pubic 

♦  If  an  aspirator  has  been  used,  and  it  is  desired  to  replace  it  with  a  catheter, 
a  catgut  bougie  should  be  passed  through  the  cannula,  and,  this  being  withdrawn, 
a  smaU  gum-elastic  catheter,  with  an  eye  in  its  point,  is  passed  over  tlie  lx)ugie. 
Larger  ones  can  soon  be  got  in,  passing  them  with  terminal  eyes  over  the  smaller 
ones,  or  by  means  of  a  stylet  (T.  Smith). 

t  Thus,  there  are  two  specimens  in  Guy's  Hospital  Museum  proving,  by  the  double 
panctnre  present,  that  this  is  the  case. 

VOL.  n.  28 
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puncture,  the  drawbacks  which  I  hare  given  above  are  practical  and 
andoabted. 

Operation. — ^If  this  method  is  employed,  Mr.  Cock^s  instmments 
should  be  made  use  of — ^viz..  a  verr  sharp  and  a  blunt  pilot-trocar,  and 
a  cannula  with  inner  tubes  to  keep  the  cannula  in  position  and  to 
admit  of  its  being  closed*  The  patient  being  in  lithotomy  position  and 
th»f  rectum  emptied^  the  surgeon  feels  for  the  distended  bladder,  behind 
the  prostate.  \nth  his  left  index  finger.  This  being  kept  in  ritu,  he 
introduces  the  cannula  and  blunt  pilot  along  the  finger  up  to  the  point 
he  intends  to  puncture.  The  pilot  being  withdrawn,  the  sharp  trocar  is 
introduced,  and  when  it  is  nearly  up  to  the  hilt  in  the  cannula,  it  is 
depressed  and  then  driven  on  in  a  direction  upwards  and  forwards,  as 
if  aiming  for  the  umbilicus.  The  trocar  is  then  withdrawn,  the  inner 
tubes  inserted,  and  the  whole  secured  with  tapes.  The  urine  is  best 
conveyed  away  by  tubing. 

iv.  Puncture  through  the  Prostate. — ^)[r.  B.  £[arrison*  has  advo- 
cated this  method,  and  published  a  most  successful  case  in  a  patient, 
aged  84,  with  prostatic  retention.  A  special  straight  trocar  was  in- 
troducerl  in  the  middle  line  three-quarters  of  an  inch  in  front  of  the 
anus,  and  pushed  steadily  through  the  prostate  into  the  bladder,  the 
left  index  being  retained  in  the  rectum.  The  cannula  was  removed  in 
nearly  three  months,  natural  micturition  gradually  returning.  Atrophy 
of  the  enlarged  prostate  appeared  to  follow,  and  the  symptoms  were 
much  relieved. 

I  cannot  but  think  that  this  method  runs  the  risk  of  septic  phlebitis 
(vide  sujrra).  Another  objection  is  that  the  patient  is  kept  in  bed. 
Micturition  becomes  natural  much  more  quickly  after  supra-pubic 
puncture. 


•  Intern.  Eneyel,  of  Surg,,  voL  vi.  p.  414. 


CHAPTER  XII. 

OPERATIONS    ON    THE    URETHIIA   AND   PENIS. 

BUPTUBBD  UBETHBA.— BXTBRNAIi  UBETHBOTOMY.— 
INTBRNAIi  UBETHBOTOMY.  —  CHOICE  OP  OFEBA- 
TION  FOB  BELIEF  OF  BETENTION.  —  CIBCUM- 
CISION.  —  AMPUTATION  OF  PENIS.  —  EPISPADIAS. 
—HYPOSPADIAS. 

BUPTUBED    UBETHBA. 

In  a  few  cases  the  surgeon  may  succeed  in  passing  a  catheter  into  the 
bladder.  If  he  does  so  in  a  case  where  there  lias  been  much  bruising  • 
of  the  perinsBum  and  extravasation  of  blood,  a  median  incision  should 
still  be  made  to  allow  of  relief  of  tension  and  escape  of  breaking  down 
clots,  and  so  give  good  drainage.  If  this  is  not  done,  the  probability  is 
great  that  a  little  later,  owing  to  damage  of  soft  parts,  tension  of  blood 
clot,  and  a  little  escape  of  urine  by  the  side  of  the  catheter,  this  step 
will  be  required  at  a  time  when,  from  the  presence  of  septic  fever, 
and  the  condition  of  the  extravasated  blood  and  urine,  the  occasion  is 
less  favourable.  Again,  though  a  catheter  can  be  passed  at  the  time,  it 
by  no  means  follows  that  when,  owing  to  its  being  plugged,  or  from 
fiome  other  reason,  it  requires  removal  in  a  few  days,  a  fresh  one  can 
be  inserted.  An  incision  will  then  have  to  be  made,  and,  as  already 
stated,  under  conditions  less  favourable.-f- 

When,  as  is  usually  the  case,  a  catheter  cannot  be  passed  into  the 
bladder,  the  patient  is  placed  in  lithotomy  position,  and  the  parts 
having  been  shaved  and  cleansed,  a  grooved  staff  of  as  full  size  as 
the  parts  will  admit  is  passed  as  far  as  it  will  go — i.e.,  to  the  site  of  the 
rupture ;  it  is  then  made  to  project  in  the  perina9um,  and  the  surgeon, 
entering  a  straight  sharp-pointed  bistoury  in  the  middle  line  at  a  point 
an  inch  to  an  inch  and  a  half  in  front  of  the  anus,  pushes  it  on  till  it 
strikes  the  groove,  and  then  cuts  along  this,  both  upwards  and  down- 
wards, so  as  to  expose  freely  the  spot  at  which  the  urethra  is  ruptured. 
As  the  knife  is  brought  out,  the  skin  wound  is  enlarged  till  this  is 

*  Complete  rapture  of  the  urethra  may  co-exist  with  a  mere  contusion  of  the 
perinseum,  especially  if  much  tenderness  is  present. 

t  Mr.  Rutherford  QGUuffow  Hasp,  Rep,)  advises  supra-pubic  puncture  in  addition  to 
Any  other  procedure,  and  describes  three  cases  in  which  he  adopted  this  plan  with 
jMLvantage. 
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about  an  inch  and  a  half  long,  the  lower  end  being  half  an  inch  in 
front  of  the  anus. 

With  the  finger  clots  are  now  turned  out,  and,  retractors  being 
inserted  deeply,  the  wound  is  sponged  out  thoroughly.  A  good  deal  of 
bleeding  may  now  take  place  from  some  wounded  vessel,  hitherto 
closed  by  extravasated  blood,  or  from  the  cms  penis,  detached  on  one 
side  by  the  violence  which  ruptured  the  urethra,  especially  if  there  be  a 
fractured  pelvis.  This  haemorrhage  will  yield  to  firm  pressure  or  to 
forci-pressure.  The  anterior  end  of  the  urethra  is  next  readily  found  by 
the  end  of  the  stafi*,  which  projects  through  it.  The  finding  of  the  deeper 
or  vesical  end,  often  difficult,  will  be  facilitated  by  careful  sponging,  a 
mirror  and  reflected  light,  pressure  above  the  pubes,  and  the  use  of  fine 
probes  or  straight  gum-elastic  catheters.  This  end  often  projects  as 
a  small  clot  or  bleeding-point;  at  other  times  it  resembles  a  partly 
twisted  artery.* 

If  it  be  found,  a  catheter  of  as  large  size  as  possible  shduld  always  be 
introduced,  if  practicable,  from  the  meatus,  and  then  through  the 
vesical  end  of  the  urethra  into  the  bladder,  guided  by  a  finger  in  the 
wound,  a  Brodie^s  probe,  or  a  Teale's  gorget  (Fig.  174).  If  this  be 
found  impracticable,  a  catheter  should  be  passed  into  the  bladder  from 
the  wound.  One  of  these  methods  should  always  be  made  use  of 
if  possible,  as  it  enables  the  patient  to  be  kept  dry  by  tubing  attached 
to  the  catheter. 

But  if  no  catheter  can  be  got  into  the  bladder,  eitlier  along  the 
penis  or  from  the  wound,  the  surgeon  need  not  worry  himself  as  long  a* 
a  free  exit  has  been  given  for  the  urine  and  extravasat^  blood.  In 
these  cases  it  is  not  unusual  for  the  bladder  to  become  somewhat 
distended  during  the  first  two  or  three  days,  owing  to  the  urine  not 
escaping  with  sufficient  freedom,  or  to  the  closure  of  the  vesical  end  of 
the  urethra  from  swelling  after  the  injury  and  the  manipulations  to  find 
it,  or  from  the  patient,  if  a  child,  shrinking  from  passing  his  water. 
This  difficulty  will  usually  be  met  by  hot  flannels  frequently  applied  to 
the  abdomen,  and  a  few  doses  of  laudanum,  but  if  it  be  evident  that 
the  urine  does  not  escape  with  sufficient  freedom,  the  surgeon  must 
again  examine  the  wound  with  the  aid  of  an  anaesthetic,  clean  out  any 
fresh  clots,  and  again  try  to  find  the  vesical  end  of  the  urethra,  aided 
now,  perhaps,  by  a  better  light. 

If  this  fail,  supra-pubic  tapping  or  aspiration,  or  if  the  patientV 
condition  be  good,  making  a  small  supra-pubic  opening  into  the  bladder 
and  thence  passing  a  short  curved  staff  into  the  perinaeum  and  so  finding 
the  vesical  end  of  the  urethra  (p.  428),  must  be  resorted  to. 

Urethritis  and  cystitis  are  not  uncommon  in  children.  They  are 
best  met  b}^  as  soon  as  possible,  leaving  out  the  catheter  for  a  while. 

With  re^rard  to  the  question  of  trying  to  suture  the  urethra,  it  is 
always  advisable,  if  possible,  to  draw  the  ends  of  the  urethra  together 
on  the  catheter,  with  a  fine  curved  needle  on  a  holder,  and  chromic 
<iriit  or  carbolised  silk.  But  this  will  often  be  found  a  matter  of  great 
difficulty,  and  even  impossible.  When  effected,  it  does  not  diminish 
tlie  need  of  subsequent  regular  use  of  catheters. 


urethra. 


The  farther  back  the  tear,  the  greater,  of  course,  the  difficulty  in  finding  the 


^ 


EXTERNAL  L'ilETHROTOMY.  437 


EXTEHNAIi    UEETHEOTOMY  (liga.    172  to    176). 

This  operation  includes  the  (lifferent  forms  of  ]^e^na?al  seetioii  with 
or  without  a  gviirle — viz.,  Synie's,  Whef lhDUf?eV,  and  Cocks  operation. 

By  some*  external  urethrotomy  is  reserved  tor  those  cases  such 
as  Syiue's,  in  which  a  statl'  can  he  jiassed  through  tlie  stricture,  and 
••permeeal  flection"  for  those  in  which  no  such  help  is  avail?ihle — er,<^», 
^Ir.  CW'k's  opemtion.  As,  however,  these  terms  are  iieadOy  confused  by 
^tuileuts,  and,  as  in  Wheel  house's  operation  a  staff'  is  used,  though  it 
cannot  be  passed  through  the  stricturt*,  I  think  it  preferal)le  to  t^uijdoy 
the  t^rm  external  nrethrotomVi  specifying  which  operation  is  meant  by 
lynii^'  the  author's  name— viz,.  Synies  external  urethi*<jtomy^  &c, 

Syme's  External  XTrethrotomy. —  Here  the  stricture  is  divided  on 
^  hne   stati*  (vvfe  infm)  passed  through  it. 

Indicatione, — This  excellent  operation  is  strongly  indicated  in 
U)  ea^es  of  stricture  which  do  "  not  yield  to  dilatation,  or,  rather, 
^Otiiiue  to  present  symptoms  after  being  dilated'* — in  other  words, 
^  ^*otitractile,  irritable,  and  resilient  strictures,  in  which  dilatation 
18  accompanied  with  much  i>ain.  or  in  which  it  is  found  that  a  No.  7 
can  perhaps  be  passed  one  day  and  only  a  No.  3  a  day  or  two  after ; 
1^)  c-osea  in  Avhich  rigors  and  constitutional  disturbance  follow  any 
"^mpt  at  dilatation. 

Operation. — The  patient,  having  been  pre|>amd  by  mild  aperients  and 

l^l^iid  liquid  diet  for  the  operation,  is  brought  under  an  auiesthetic,  and 

^^bile  his  legs  hang  over  the  end  of  the  table,  the  surgeon  introduces  a 

^^yme*at  staff.     This  has  a  narrow  terminal  portion,  which  passes  tJu-ough 

^^  stncture,  a  shoulder  which  rests  upon  the  face  of  the  stricture,  and 

*  ^vid^r^  stouter  pail  above  the  shoulder  to  make  the  instrument  easier 

|f^  find  in  the  perinteuuu     The  patient  being  placed,  in  a  gocKl  light,  in 

^^tiiotomy  position,  and   the   |mrts   cleansed  and   shaved,  the  surgeon 

"^akes  an  incision  exactly  in  the  median  line  down  ui>on  the  staff, 

f^poshig  tlie  wider  portion  above  the  shoulder.     When   the   surgeon 

**    ceitain  thtit  this  is   laid   bare,   he   runs   the   knife   forwards  along 

the  g'l-oove,  so  as  to  divide  the  strictui^  completely.     The  stad'  is  now 

^^tlidi^vvn,  and  the  rest  of  the  treatment  must  \ary  somewhat.     If  the 

^^tlition  of  the  patient  admits  of  it,  a  full-size<l  gumH:*lastic  catheter 

*J^<>uldbe  passed  from  the  meatus  into  the  bladder,  giuded  by  a  finger  in 

**^<^  w^ound  or  in  tlie  rectum,  or  by  a  grooved  director  passed  from  the 

P^riiiaeam.     If  tlie  irritability  of  the  parts  does  not  admit  of  this,  a  gum- 

.'^ tic  catheter  must  be  inserted  from  the  peiinieuin,  cut  short,  and  kept 

J^*    ^Hh  with  tajK^s,  the  urine  running  utf,  by  tubing  attached,  int(*  a 

*^*ti  containing  carbolic  acid  lotion;  or  Prof.  Syme'a  curved  periiueal 

'"^^^hettr  may  be  employed. 

-A.S  sioon  as  a  catheter  can  be  passed  from  tlie  meatus,  it  should  be 

.|^t*^'in  for  two  or  three  days,  and  changed,  if  needful,  with  an  anses- 

^      }^^  at  first.     As  soon  as  possible,  it  should  be  ])assed  twice  a  day, 

'm  tile  patient  should  l>e  clearly  told  of  (he  absolute  necessity  which 

^^ ^^ta   of  keeping  up  the  good  effects  of  the  operation  by  the  jiassage 

K-    ^^    instrument  at   regular  intervals,  and   of  occasionally  importing 

^!j^lfto  his  surgeon. 

^'^eelhouse's  External  Urethrotoniy. — Here  the  stricture  is  first 


k 


fe -r;^rri--  a  o',c.»rariTr:T  ra^j  co*-.  aj>d  <«»  Tri^i.  ir  zij  bsaii*  lad  in 

«-itr:  *a  :rr-i5«ii4r.^  ar^d  nJt'rjJr  rfe:*:  i^i:'::!  v^zr  C3S«&  •^^j*^  t^  bad 

Operatum. — "  Tbr-  patient  :§  f»l*c«  iz:  IhiiCrrcj  p:siicinL  -with  the 

p«r>.*>  a  *:Tt:rr  *:>Ta,t€fL  -o  a*  to  prrrah  ibr  liiiirr  to  fiZ  w^eH  :ip:^  it, 

and  into  the  wo'>ind  to  f.«e  maor.     Tfe  seaff*  (Tlz.  172) 

F:'/.  :72.         is  to  l>r  intrcOTaoed  wiih  ihr-  zt*:ot^  I-ic^dn^  tovazd  the 

^k  ii'nisu:e  and  brought  gemly  into  c:  ntahcr  viiii  the  stricnrp. 

^P  It  should  not  be  jrnr^aed  niTzcii  agaisst  Tl»e  stricmre,  f or 

^m  ffAT  of  t^arin^  the  tissues  <A  the  tinetiira  and  canang  it 

^1  to  Ifrave  the  canal,  which  would  mar  the  wiiole  after- 

^  procee^lings.  which  depmd  upon  the  iix>etlm  being  opened 

a  qvi/irier  of  an  tVi-r/i  in  frotii  of  ih«  ffrvfiuv.     Whikt  in 

asisi^tant   holds  the  staff  in  this  po^ticn.  an  incision  is 

made  into  the  perinaenm.  extending  frc*ni  opposite  the 

point  of  reflection  of  the  superficial  fascia  to  the  outer 

erlge  of  the  sphincter  anL     llie  tissues  of  the  perincom 

are  to  be  st^^adily  divided  ontil  the  nrethra  is  reached. 

This  is  now  to  be  opened,  in  the  yro^jre  of  the  staff,  nd 

vj^jH  iU  j^oint,  so  as  certainly  to  secure  a  quarter  of  an 

inch  of  healthy  tube  immediately  in  front  of  the  stricture. 

As  !-oon  as  the  urethra  is  opened,  and  the  groove  in  the 

staff  fully  exjKised.  the  edges  of  the  healthy  nrethra  ire 

to  be  seized   on   each  side  ^ith  strai^t-bladed  nibbed 

forceps  and  held  apart.     The  staff  is  then  to  be  gently 

withdrawn  until  the  button-point  appears  in  the  wound. 

It  is  then  to  be  turned  roiuid,  so  that  the  groove  may  look 

(  to  the  ]>ubes  and  the  button  may  be  hooked  on  to  the  upper 

avijir«iiiouKe.i     angle  of  the  opened  urethra,  which  is  then  held  stretched 

open  at  three  points  thus  (Fig.  1 73),  and  the  operator  loob 

into  it  immediately  in  front  of  the  stricture.     While  thus  held  open,  a 

prob«*-pointed  director  t  is  inserted  into  the  urethra,  and  the  operator, 

if  he  cannot  see  the  opening  of  the  stricture,  which  is  often  possible, 

generally  succeeds  in  ver}'  quickly  finding   it.  and  passes  the  point 

onwards  ihroufjh  the  stricture  towards  the  bladder.     The  stricture  is 

sometimes  hidden  amongst  a  crop  of  granulations  or  warty  gro^vths,  in 

the  midst  of  which  the  probe-point  easily  finds  the  true  passage.    The 

director  having  lx;en  passed  into  the  bladder  (its  entrance  into  which  is 

cl<*arly  demonstrated  by  the  freedom  of  its  movements),  its  groove  is 

turn(»d  downwards,  the  whole  length  of  the  stricture  is  carefully  and 

•  TliiH  is  fully  grooved  through  the  greater  part,  but  not  through  the  whole  of  it» 
oxtcnt,  tin?  luHt  half  inch  of  the  groove  being  *•  stopped"  and  terminating  in  a  rouwi 
button-likn  (;iid. 

t  Or  a  common  blunt-pointed  probe  may  be  used.   Occasionally  a  bougie  (Ka  2  or  3) 

JH  UHOful. 
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deliberately  divided  on  its  under  surface,  and  tlie  passage  is  thus 
cleared^  The  director  is  still  held  in  the  same  potsition,  and  a  straight 
probe-pointed  bistoury  is  run  along  tlie  groove  to  ensure  complete 
division  of  all  bands  or  other  obstructions.  These  having  been 
thoroughly  cleared,  the  old  difficulty  of  dii'ecting  the  point  of  a  catheter 
through  the  divided  stricture  and  onwards  into  the  bladder  is  to  be 
[overcome.     To  effect  this,  the  point  of  a  probe-gorget  (Fig.  174)  is 
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introduced  into  the  groove  in  the  director,  and,  guided  by  it,  is  passed 
onwards  into  the  bladder  dilating  the  divided  etricture,  and  forming  a 
metallic  tloor,  along  which  the  point  of  the  catheter  cannot  fail  to  pass 
pecwrely  into  the  bladder.  The  entry 
W  the  gorget  into  the  latter  viscus 
is  signalised  by  an  immediate  gush 
of  urine  along  it.  A  silver  catheter 
(No.  10  or  11)  is  now  passed  from 
the  meatus  down  into  the  wound,  is 
made  to  pass  once  or  twice  throngh 
the  divided  urethra,  where  it  can  be 
seen  in  the  wound,  to  render  certain 
the  fact  that  no  obstructing  bands 
have  been  left  undiWded,  and  is  then, 
guided  by  the  probe-gorget,  pa.ssed 
easily  and  certainly  along  the  pos- 
terior part  of  the  urethra  into  the 
bladder  (Fig.  175).  The  gorget  if 
now  withdrawn,  the  catheter  fastened 
in  the  nrethra  and  allowed  to  remain 
for  three  or  four  days,  an  elastic  tube 
conveying  the  urine  away.  After  three  or  four  days  the  catlieter  is 
removed,  and  is  then  passed  daily,  or  every  second  or  third  day»  ac- 
cording to  circumstances,  until  the  wound  in  the  periuBBum  is  healetl ; 
and  after  the  parts  have  become  consolidated,  it  requires,  of  course, 
,  to  he  passed  still,  from  time  to  time,  to  prevent  recontniction/*  • 


OVbeelUoufie.) 


•  The  wouud  should  he  syringed  occasionally  during  the  upcmtiou  with  a  dOiite 
aolutlou  of  mercury  perchloride,  aod  a  little  iodoform  dusted  in  at  the  cIosjC.     If  auj 
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Tbir?  will  be  found  a  most  etiectual  operation,  but  in  many  cases  the  ' 
hitting  off  of  the  niontli  of  the  gtiictui^  is  a  less  simple  matter  than 
would  be  gathered  from  Mr,  Wheelhouse's  account.  This  is  espi 
the  case  when  the  parts  are  engorged  and  softened,  as  the  free  o_z.i  _ 
which  is  met  wirh  under  these  conditions  may  l>e  most  difficult  to  arrest 
even  with  firmly  applied  sponges  on  holders,  the  slightest  tiickliDg  of 
blood  l^eing  sufficient  to  obscure  tlie  orifice  of  the  stricture.  A  fake 
passage  at  the  sit*?  of  the  strictui-e  may  complicAt-e  matters  very  nuich. 
and  a  stricture  in  the  penile  portion  of  the  urethra  raay  prevent  the 
passage  of  the  staff  altogether.  A  good  light,  gentleness  and  patit'ow 
are  at  all  times  requisite. 

Cock's  Operation.— An  exteraal  urethrotomy,  which  opens  the 
urethra  behind  the  stricture,  and  without  a  gtude  (Fig.  176).  ^Flie 
following,  in  the  words  of  its  deviser,  are  the  advanta^jeji  of  ihi* 
operation  so  well  known  to  Guy's  men  (Guij^  //oif/*.  Rej^*orts,  1S66, 
vol.  xii.  p.  267) :    '*  The  bladder  is  I'eached  without  any  unnece^san* 

Fio.  176, 
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Mr.  Cock's  opeifttion.    (Bryant.) 

mutilation  of  the  perinacum.  The  communication  id  eSected  in  rmxif 
a  straight  line  from  the  exterior  to  the  cavity  of  the  viscns,  so  thirt  Ar 
cannula,  which  is  inserted  and  retained,  can  be  removed  whenever 
necessary,  and  can  be  easily  replaced.  The  functions  of  the  eutin* 
urethra  are  sus^pended,  and  may  be  kept  in  abeyance  for  an  unlimited 
period*  The  urine  no  longer  finds  its  way  abnormally  through  th** 
strictui*e  and  sinuses  of  the  perinaeum,  ITie  tissues  ai*e  no  longer 
subjected  to  constant  irritation  from  infiltration.  The  constitutional 
symptoms  are  relieved,  and  time  and  opportunity  are  given  for  thf 
removal  by  absorption  of  those  adventitious  pixxlucts  which  obstruderl 
the  urethra,  indurated  the  periujeiun,  and  rendered  the  introductiun  of 
an  instrument  impossible.  The  pressure  on  the  kidneys  is  ivmor*^ 
and,  if  expedient,  the  bladder  may  be  readily  waslied  out,  until  it* 
lining  membrane  assumes  a  healthy  chai'acter*  The  strictuped  and 
damag^  portion  of  the  urethi-a  l>eing  no  longer  subjected  to  ^^ 
constant  pressure  of  urine  from  behind,  may  probably  so  &r  reco?er 

blottdjiig  is  goiiii^  oUt  ibo  woomi  fhonld  be  ploggeil  arotmd  the  catbcl^t  with  stitpi  vt 
iodoform  «r  sul-^lcniVrolli  gttnaCr  *>^  Sneoccr  Well*'*  forcepa  left  m  ^'fm. 
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itself  as  to  allow  of  restoration  by  tlie  ordinary  means  of  dilatation ;  or, 
should  the  canal  have  become  permanently  obliterated,  the  patient  still 
retains  the  means  of  emptying  his  bladder  through  the  artificial 
opening  without  difficulty  or  distress,  and  at  verj-  moderate  incon- 
venience to  himself." 

The  following  are  tlie  casea  to  which  the  operatwii  is  tvell  suited: 
Where  the  stricture  has  existed  for  a  number  of  years ;  where  the 
urethra  has  become  permanently  obstructed  or  destroyed  by  the 
constant  pressure  of  urine  from  behind,  and  by  reiterated  attempts, 
generally  fruitless,  to  introduce  an  instrument;  where  extravasation 
into  the  perinaeum  has  again  and  again  taken  place,  causing  repeated 
abscesses  and  their  consequences,  the  formation  of  urinary  sinuses  and 
fistulaB,  until  the  normal  textures  of  the  perinaeum  become  obliterated, 
and  are  replaced  by  an  indurated,  gristly  structure ;  where  the  bladder 
has  become  thickened  and  contracted  by  the  constant  action  of  its 
muscular  coat  until  little  or  no  cavity  is  left,  and  where  the  urine 
is  constantly  distilling  by  drops,  either  through  the  urethra  or  through 
one  or  several  fistulous  openings,  which  dot  the  surface  of  the  perinaeum, 
penetrate  through  the  indurated  scrotum,  and  even  find  their  way  to 
the  nates  below,  and  the  region  of  the  pubes  above.  If  unrelieved, 
these  cases  invariably  terminate  fatally. 

The  ks  If  stone  of  the  v.'ttole  p'oceedimj  is  the  fact  that,  "however 
complicated  may  be  the  derangement  of  the  perinaeum,  and  however 
extensive  the  obstruction  of  the  urethra,  one  portion  of  the  canal 
behind  the  stricture  is  always  healthy,  often  dilated,  and  accessible 
to  the  knife  of  the  surgeon.  I  mean  that  portion  of  the  urethra  which 
emerges  from  the  apex  of  the  prostate — a  part  which  is  never  the 
subject  of  stricture,  and  whose  exact  anatomical  position  may  be 
brought  under  the  i^ecognition  of  the  finger  of  the  operator." 
■  Operation. — "The  patient  is  to  be  placed  in  the  usual  position  for 
lithotomy ;  and  it  is  of  the  utmost  importance  that  the  body  and  pelvis 
should  l)e  straight,  so  that  the  median  line  may  be  accurately  pi'eserved. 
The  left  forefinger  of  the  operator  is  then  introduced  into  the  rectum, 
the  bearings  of  the  prostate  are  next  examined  and  ascertained,  and  the 
tip  of  the  finger  is  lodged  at  the  apex  of  the  gland.  The  knife  is  then 
plunged  steadily,  but  boldly,  into  the  median  line  of  the  perinaeum, 
and  carried  on  in  a  direction  towards  the  tip  of  the  left  forefinger, 
which  lies  in  the  rectum.  At  the  same  time,  by  an  upward  and  down- 
ward movement,  the  vertical  incision  may  be  carried  in  the  median  line 
to  any  extent  that  is  considered  desirable.  The  lower  extremity  of  the 
woimd  should  come  to  within  half  an  inch  of  the  anus. 

"The  knife  should  never  be  withdrawn  in  its  progress  towards  the 
apex  of  the  prostate,  but  its  onward  course  must  be  steadily  maintained, 
until  its  point  can  be  felt  in  close  proximity  to  the  tip  of  the  left  fore- 
finger. When  the  operator  has  fully  assured  himself  as  to  the  relative 
position  of  his  finger,  the  apex  of  the  prostate,  and  the  point  of  his 
knife,  the  latter  is  to  be  advanced  with  a  section  somewhat  obliquely, 
either  to  the  right  or  the  left,  and  it  can  hardly  fail  to  pierce  the 
urethra.  If,  in  this  step  of  the  operation,  the  anterior  extremity  of  the 
prostate  should  be  somewhat  incised,  it  is  a  matter  of  no  consequence. 

"  In  this  operation  it  is  of  the  utmost  importance  that  the  knife  be 
not  removed  from  the  wound,  and  that  no  deviation  be  made  from  its 
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anginal  direction  until  the  object  is  accomplished     If  the  knife 
prematurely  removed,  it  will  probablvr  when  re-inserted,  make  a  fre^h 
incision  and  complicate  the  desired  result.      It  will  be  iseen  that  th' 
wound,    when  completed,  representiS  a    triangle,  the  base  being  thi 
externa!  vertical  incision  through  the  perinseum,  while  the  apex,  an 
consequently  the  point  of  the  knife,  impinges  on  the  prostate.     Thi^ 
shape  of  the  wound  facilitates  the  next  step  of  the  operation. 

"'The  knife  is  now  withdrawn,  but  the  left  forefinger  is  still  retaim 
in  the  reclum*      The  probt^pointed    director   is    carried   through  th- 
wound,  and,  guided  by  the  left  forefinger,  enters  the   urethra,  and 

pasised  into  the  bladder.     A  No.  1 2  gum-elastic  catheter*  straightem        

on  its  stvlett  is  slid  along  the  director,  the  stylet  then   removed,  tfcrr:^^ - 
catlieter  cut  short,  and  secured  in  position  with  tapes/*  ■ 

While  most  fully  alive  to  the  excellence  of  this  operation,  both  as  ^ 

speediness  of  relief  and  the  perfect  rest  it  gives  to  damaged  parts^^^  I 
should  like  to  point  out  to  those  who  are  only  likely  to  perform  it  occ^^sik 
sionally,  {a)  that  it  is  not  such  an  easy  opei'ation  as  it  appears  ;  (h)  tli^h.  At 
it  is  a  severer  operation  than  the  size  of  the  wound  would  sugge^^t 
Haemorrhage  is  not  very  uncommon  from  the  engorged  condition  of  t-^© 
jmrts,  and  a  low  form  of  septic  phlebitis  is  not  very  infrequent  aft^^r 
the  opt'ration.  For  these  i*easons  I  would  restrict  it  to  the  cases  m«^^:tt- 
tioned  at  p.  441. 

Complications  and  Causes  of  Failure  after  External  Urethrotoic^y • 

I.  llfemurrhage  (footnote,  p.  439),  2.  Kigors.  These  should  be il^b-®"^ 
by  warmth,  leaving  out  the  catheter  or  substituting  a  softer  one ;  pler»-^*^ 
of  diluent  drinks,  washing  out  the  bladder  >vith  diluted  Tliompsom^*'  ^ 
fiuid  (\K  401).  Dover's  powders,  or  small  injections  of  morphia,  if  t»^^ 
condition  of  the  kidney  admits  of  these.  Five  or  ten  grains  of  quini^^^* 
mux  l»e  given  in  milk  every  two  or  three  hours,  if  it  does  not  exo:M^^^ 
vomiting.  3.  Septic  troubles — <?.f7.,  septic  phlebitis.  4.  Pelvic  cellulit-^^' 
5.  Persistence  of  a  fistulous  opening  in  the  perinteum.  6.  Recurrera-*^^ 
of  the  contraction. 
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CHOICE     OF     AN     OPERATION     FOR    THE 
aTRICTXJRE-RETENTION.* 


RELIEF     O:0* 


It  will  have  l>eeii  gathered  from  the  remarks  at  p.  432  that  eup:*^'*' 
pubic    aspiration  f   may  be  used  in  very  urgent  cases,  and  may     ^^ 
repeated  safely  once  where  this  fails.     In  many  cases  where  the  jiati^^^ 
is  still  coni]>aratively  young,  where  the  sti'ieture  is  not  of  long  duratio^' 
where  there  are  no  urinary  lisfcuUu  or  a  damaged  perinteum,  the  retention 
can  be  relieved    and    the  cure    of   the    stricture    started    by   forci^*^^^ 
dilatation.     Ether  or  A.C.E.   having  l)een  given,  the  surgeon  t^ike^:^^ 
silver  catheter  with  a  short  lieak,  No.  4,  5,  or  6,  and  makes  forcible  ste^^^fi J' 
pressure  against  the  face  of  the   stricture.     The  penis  should  be  k:«?pt 
stretched  by  an  assistant*  so  that  t!ie  left  fingers  of  the  surgeon  are  'fr^ 
to  keep  not©  of  the  middle  line-     After  a  few  minutes,  perhaps  aided  bf 
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♦  Supra-pubic  tupping  has   bccu  already  recommended  for  retention  doe  to  w 
unlargcd  pruHtate. 
f  111  the  absence  of  an  aspirator,  an  urdinary  hydrocele  trocar  may  b<s  safely  ttmdt 
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smaller  size  of  catheter,  the  poiJit  is  felt  to  pass  on,  iti  the  mvklh  line, 
f^ciihout  any  jump,  and  without   causimj  much  iileeiliug.     The  surgeon  is 
Ch'us  sure  that  tie  has  not  made  a  false  pasaage,  and  keeps  touch  of 

^ the  passage  of  the  catheter  down  the  centre  of  the  perlnneuin  with  his 
finger,  which  is  next  introduced  into  the  rectnin.  Here  the  pulp  of  the 
finger  keeps  the  tip  of  the  catheter  a  little  np,  and  notices  careful ly 
'^'hether  the  instninieut  in*  in  the  middle  Hue  and  whether  it  i**  separated 
from  the  finger  by  a  due  tlncknftis  of  tissues.  If  these  points  are 
secured  and  the  point  of  the  catheter  nio\^es  fively,  the  surgeon  umy  be 
assured  that  he  has  reached  the  bladder.  I  have  uised  thiB  uiethoil  of 
careful  foiTible  dilatation  repeatetlly,  and  think  ni08t  highly  of  it. 
lf\1iere  tliis  fails,  for  the  large  uiajority  of  cases  of  retention  due  to 

t  stricture,    especially     wht^re    the    patient    is    under    45,    and    a    few 
(lays'  rest  will  ensure  the  [^ast^age  of  a  catheter,   I   l>elieve  that  supra- 
pubic tapping  of  the  bladder  will  be  the  safest  and  simplest  opemtion. 
This  will  Ije  foUuwed  in  four  or  five  days  b}'"  the  ]iassage  of  a  catheter, 
lided  by  an  anaesthetic,  and  guitlefl  by  a  little  judicious  furce,  combined 
ith  a  knowledge  of  anatomy.     Wheelhouse^s  operation  is  veiy  highly 
spoken  of  by  the  Leeds  surgeons.  A  good  light  and  especial  instruments 
f^    esaentiaL       The  cases  to  which  Mr.  Cock's    excellent   operation 
*oiild  be  limited  have  been  already  jiointed  out  (p*  441). 
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Xxidications. — Before  specifying  these,  I  would  say  that,  with  regard 

^*^  t:lie  question  between  external  and  internal  urethrotomy,  or  tfie  need 

-^*   either,  it  is  cliiefly  a  matter  of  personal  experience.     In  other  words, 

"geons    who  practise  usnaily  some  such  operation   as    that  of   Prof, 

Pyxiie,  and  I  confess  I  am  of  the  number,  when  careful   forcible  dilata- 

^^ti  aided  by  an  aruesthetic  fails,  will  probably  havf  as  good  results  as 

^Ose  who  resort  to  internal   nrethrotoniy.     As  it  is  a  clean  division  of 

*^  entire  stricture  which  is  required,  this  can  Ije  effected  most  readily, 

^^x<3   with  less  practice,  and    with  simpler   instruments,  by    external 

"^"^throtomy.     But  it  must  be  remembered  that,  after  all,  it  is  not  so 

^'tich  the  division  of  the  stricture,  whether  from  without  or  within, 

^'Hich  will  be  curative,  as  the  amount  of  perseverance  whicii  the  patient 

*^nows  afterwards.     Again,  at  the  comniencement  of  internal  urethro- 

^rny,  each  stricture  must  be  dilated  sufficiently  to  admit,  in  tlie  case  of 

^^^  instrument  cutting  from  wit  bout  inwards,  a  split  sound  equivalent 

B^>    No.    2    English ,    w^iile   in    instruments    cutting   in   the    opposite 

^^irection,  the  bulb  is  as  large  as  No.  4  or  5.     This  being  so,  the  cases 

^ust  be  veiy  few  in  which  the  surgeon  does  not  find  it  possible,  and 

^U  which    the   patient   does    not    prefer,    to    complete    the    case    by 

^ilatation. 

K^  Amongst  these  few  cases  are — i.  Strictures  localised  and  of  the 
B^ature  of  annular,  w  hich  (a)  contract  rapidly  after  dilatation,  or  (fi)  in 
H  "^vhich  rigors  persistently  follow  attempts  at  dilatation.  2.  Non- 
*iilatable  strictures — e.j/,,  some  traumatic  ones.  3.  Penile  strictures. 
Iliese  are  very  elastic  and  shrink  quickly  after  dilatation,  and  incision 
of  these  strictures  seldom  causes  serious  constitutional  disturbance. 
4.  In  some  cases  where  time  is  an  object.     Thus,  in  young  subject* 
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whose  disease  has  not  existed  long  enough  to  alter  the  condition  of  the 
kidneys,  cutting  may  be  admissible  for  a  stricture  that  ahould  be  simply 
dilated  in  an  older  patient  whose  kidneys  have  undergone  degeneration 
(Berkeley  Hill,  JDict.  of  Snrtj.,  vol.  ii.  p.  727).  5.  According  to  some 
(Berkeley  Hill,  loc,  sujira  cit,),  urethrotomy  affords  a  longer  interval  of 
freedom  from  contraction  than  does  any  other  plan  of  widening  a 
stricture. 

Contra-indioations. 

I .  Strictures  not  localised  and  ring-like,  but  extending  over  a  con- 
siderable surface.  2.  A  "  stricture  "  in  which  the  difficulty  is  mainly 
due  to  congestion,*  though  this  is  scarcely  a  stricture  at  all  3.  A 
stricture  accompanied  by  urethritis. 

I  have  endeavoured  to  point  out  fairly  the  indications  for  internal 
urethrotomy.  I  suspect  that  this  is  one  of  those  operations  of  which  an 
increasingly  fre(]uent  use  is  liable  to  lead  to  something  very  like  abnee. 
But,  however  this  may  be,  I  should  like  to  point  out  first  a  fallacy  as  it 
seems  to  me.  Thus,  Sir  H.  Thompson  (Dis,  of  Urin,  Orgaiis,  p.  40) 
speaks  of  a  urethrotome  as  "  nothing  more  than  a  little  knife  with 
a  long  blade  ....  used  precisely  as  we  use  a  scalpel  anywhere  else. 
Just  as  we  should  use  a  small  knife  in  tenotomy,  without  the  sense  of 
vision,  where  it  is  not  necessary,  but  guided  by  the  sense  of  touch,  so  do 
I  advise  you  to  act  in  urethrotomy."  No  doubt  this  comparison  is 
correct  as  far  as  it  goes,  but  its  very  simplicity  is  misleading.  There 
can  be  no  real  comparison,  I  maintain,  between  division  of  a  tendon, 
which  can  always  be  practically  made  subcutaneous,  and  that  of  a 
stricture,  perhaps  four  inches  from  the  surface,  surrounded  by  vascular 
tissue,  incision  of  which  may  easily  lead  to  haemorrhage  or  septic 
trouble,  an  incision  which  cannot  fi'om  the  subsequent  flow  of  arine  be 
completed  aseptically,  and  which  implicates  other  parts  in  such 
intimate  sympathy  with  that  operated  on — e.g,,  the  kidneys. 

Again,  I  would  point  out  that  int^^mal  urethrotomy  is  not  the  simple 
aftair  that  it  is  sometimes  represented  to  be.  I  would  refer  my  reader? 
to  the  ex]>erience  of  one  whose  name  is  associated  with  this  operation. 
Mr.  Berkeley  Hill  (Lancet  y  April  8.  1 876,  p.  524)  speaks  thus  of  atrial 
which  he  gave  to  the  method  of  treating  early  stricture  by  Otis's 
oi>eration  of  internal  urethrotomy: 

••  All  the  cases  oj>erated  on  were  those  of  long-standing  gleets,  with 
contraction  in  one  or  more  parts  of  the  spong}'  urethra,  and  had  un(^e^ 
gone  multifarious  treatment.  The  number  of  patients  is  sixteen— 
fifteen  of  my  own,  and  one  of  Dr.  Otis's.  In  five  cases  the  gleet  stopped 
after  the  operation,  and  the  patient  was  at  the  last  report — taken  in 
none  lec^s  than  three  weeks,  in  most  some  months,  after  the  operation- 
able  to  pass  a  bougie  of  the  estimated  size  of  the  urethi'a.  In  short, 
thov  may  be  claimed  as  cures.  But  of  these  five  the  operation  was 
st^rious  to  two ;  one  had  free  bleeding  for  three  days,  the  other  three 
attacks  of  rigors.  Of  the  i-emaining  eleven,  among  whom  Dr.  Otis'* 
invn  t^iHM'ation  must  be  included,  the  gleet  persisted  in  all ;  in  several 
tht^  urrthra  shrank  again  to  its  size  before  the  operation,  and  in  some 

♦  As  iH^avinL:  upon  tlio  allioil  condition  of  "spasm."  the  late  Mr.  B.  Hill  (Brit.  Mfi* 
Joifru.,  ivS7v).  vol.  ii.  p.  856")  stated  that  if  an  apparently  narrow  bulbo-membrtnoM 
and  a  poniK*  stricturo  i*o-t\\ist,  on  the  latter  being  properly  divided,  the  former  will 
disappear,  having  \>i*en  due  to  reliex  museular  contraction. 
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very  serious  complications  ensued.  In  four,  bleeding  lasted  several 
days  and  in  one  was  alarming.  Three  patients  had  rigors ;  in  two  the 
shivering  was  unimportant,  being  that  which  follows  the  first  transit  of 
urine  along  the  incised  urethra  in  certain  individuals,  but  is  not 
repeated  or  attended  by  further  consequences.  In  the  third  patient 
the  rigors  preceded  abscess  in  the  buttock.  One  patient  had  orchitis. 
Thus,  in  seven  the  operation  might  fairly  be  termed  a  trifle,  causing  no 
pain  nor  any  after-fever,  but  in  five  only  was  the  operation  successful." 

Complioations. — (i)  Ha9morrhage.  If  severe  this  may  be  met  by 
pressure  on  the  periilseum,  with  a  pad  or  a  stick  in  the  bed  so  that  the 
patient  may  keep  up  the  compression  himself.  (2)  Perinaeal  abscess. 
(i)  Sloughing  and  perina9al  fistula.  These  are  very  rare.  (4)  Extra- 
vasation. (5)  Septica9mia.  (6)  Epididymitis.  The  first  five  of  these 
are  usually  due  to  cutting  too  deeply,  or  to  the  patient  not  being 
sufficiently  prepared  or  unfit  for  the  operation.  The  last  is  usually 
brought  about  by  injudicious  haste  in  the  use  of  bougies. 

The  essentials  of  a  good  urethrotome  are:  (i)  a  guide  through  the 
stricture  into  the  blailder,  usually  in  the  form  of  a  filiform  guide-bougie, 
or  of  a  curved  terminal  portion  of  the  urethrotome,  sufficiently  fine  to 
pass  through  the  narrowest  stricture;  (2)  a  cutting  edge  which,  at 
first  shielded,  can  be  protruded  by  the  surgeon  as  exactly  as  he  desires ; 
(3)  some  means  of  steadying  the  mobile  stricture  fibres  as  they  are 
divided. 

Two  Chief  Modes  of  Internal  Urethrotomy. — The  stricture  may  be 
divided — (a)  From  without  inwards — i.e,,  towards  the  bladder. 
(h)  From  within  outwards^  away  firom  the  bladder.  A  short  account 
of  the  chief  instruments  will  be  given,  and  the  two  methods  briefly 
contrasted. 

a.  Those  Cutting  from  Without  Inwards. — By  this  means  narrower 
strictures  can  be  divided  than  in  the  other  method,  in  which  the 
instruments  used  are  generally  based  on  Civiale's  pattern,  in  which 
the  bulbous  end  carries  the  knife. 

Most  of  the  urethrotomes  w^hich  cut  from  without  inwards  are 
modifications  of  Maisonneuve's  pattern.  A  fine  hollow  stafi*  being 
guided  through  the  stricture  by  a  filiform  bougie,  along  the  hollow 
staff  a  stylet  carrying  a  triangular  shield  or  wedge  is  run ;  this  pushed 
against  the  stricture  serves  to  steady  it,  while  it  is  divided  by  a  knife 
concealed  in  the  wedge  or  shield. 

One  of  the  best  known  of  the  recent  instruments  on  this  pattern  is 
the  late  Mr.  B.  Hill's.  It  consists  of  a  narrow  split  sound.  No.  2 
English,  which  can  be  guided  through  narrow  tortuous  strictures  by 
being  attached  to  a  filiform  bougie,  previously  passed  into  the  bladder.* 
Secondly,  a  wedge  runs  along  dovetail  grooves  between  the  halves 
of  the  split  sound.  In  this  wedge  is  concealed  a  knife  that  can  be 
protruded  between  the  halves  of  the  split  sound,  when  the  stricture- 
tissue  prevents  their  separation  sufficiently  to  allow  the  wedge  to  pass 
on.     The  wedge,t  pushed  up  to  the  situation  of  the  stricture,  in  separat- 

•  If  it  is  doubtful  whether  the  guide  has  reached  the  bladder,  Mr.  Hill  advised  to 
screw  on  a  No.  i  flexible  catheter  to  the  guide,  and  to  push  the  whole  onwards  till  the 
catheter  has  passed  eight  inches  inwards.  A  small  exhausting  syringe  is  then  applied 
to  the  catheter,  and  a  few  drops  of  urine  drawn  through  it. 

t  The  meatus  must  be  divided,  if  too  small  to  admit  the  wedge. 


446 


OPERATIONS  OK  TIIE  ABDOMEN. 


iiig  the  split  sound  tightens  and  Bt^adies  the  strictui*e  tliorougUy, 
while  the  knife  divides  it  to  the  width  required  by  the  wedge  to  pass 
alon^.*  If  a  wed^e  be  chosen  to  expand  the  urethra  to  it^  fnll  natiiral 
capacity,  the  cut  will  nut  past^i  beyond  the  stricture  into  the  vascular 
erectile  tissue  exteninl  to  it.  The  knife  can  be  applied  to  the  upper  or 
under  surface  of  the  stricture  as  jtreferred. 

In  Those  Cntting  from  Within  Outwards.— A  good  representative 
of  these  instninients  is  Sir  H,  Thonap§on*8  modification  of    Civiale'^^ 
urethrotome.     This  has  a  bulbous  extremity,  from  which  the  blade  i^.5^ 
protruded.     The  stricture  being  sufficiently  dilated  to  admit  a  No.  4  0 
5  bougie,  the  bulb  (which  forms  a  useful   sound)  is  carried  about  one,^:^:^  ^ 
third  of  an  inch  beyond  the  stricture,  the  knife  projectedj  and  the  incisiot^.^--,^ 
made  by  drawing  it  slowly  and  firmly  outwards — ^to  the  distance  c^   ^^ 
half  an  inch  to  two  inches — generally  along  the  floor  of  the  urethrsr— -^, 
so  as  to  incise  the  stricture  freely.     A  metallic  bougie  is  then  passes  ^-J^ 
and  if  at   any  poiut  it  is  held  closely,  there  is  still  almost  certainlT' 
some  spot  which  needs  touching  with  the  blade, 

After-treatment, — This  varies  very  much.     Some  surgeons — ejj.,  SZ_^> 
H.  Thompson  and  iln  Harrison—pass  at  once  and  tie  in  a  full-siz^^.  ^^ 

catheter  for  t^venty-four  or  forty-eight  hourst  passing  after  this  a  fu J 

sized  instrument  at  intervals.     Others — i?,f/.,  Mr.  B.  Hill — draw  off  t 
urine  with  a  full-sized  catheter,  after  division  of  the  stricture,  but 
none  in,     The  patient  is  ordered  not  to  micturate  for  eight  houiTS 
possible.     By  this  time  the  incision  is  prutected  by  clot  and  plas— ^c' 
lymph,  and  when  the  bladder  must   be  emptied,  the  patient  pas^^^es 

water  in  a  hot  bath,  pain,  spasm,  and  risk  of  tearing  open  the  woifc nd 

1>eing  thus  avoided.  The  patient  is  kept  in  bed  for  ten  days,  "^  ni 
al)Out  the  eighth  day  a  full-sized  bougie  is  passed,  this  period  of  r~^  e§t 
biding  insisted  u})oh  tt»  avoid  pain,  bleeding,  and  suppuration. 

Comparison    of   the   two    Methods    of    Internal    Urethrotomy*^ — ^.— 
With  the  instruments  which  cut  from  witliout  inwards,  guided  b^^^  a 
filiform  bougie,  narrower  strictures  can  be  attacked  than  bvthebulboi^  U0- 
tended  nrethrntome,  cutting  in  the  revei*se  direction.     These  latter  h  -^ve 
lieen  recounuended  as  haviugthe  advantage  of  steading  the  fibres  tca^  he 
cut  by  their  pulling  forwards  the  parts  which  attach  the  ui-ethn^i^  to 
the  pelvis  as  the  bulbous  end  of  the  instrument  is  drawn  out.    ^"HIThe 
stricture  is  thus  pulled  on  by  the  instrument  until  the  divided  strictr      "1*6 
gives  free  passage  to  the  bulbous  shield  and  the  knife  protruded  fai«>m 
it.    Mr.  B.  HilL  however,  considered  that  ''  reliance  cannot  be  placer—^  on 
the  simple  straining  of  these  attachments  ensuring  perfect  divisioc^^i  of 
the  stricture  tissue.     A  Civiale's  or  any  nther  nrethrotonie  which  ^^Kuts 
from  within  outwards  is  very  apt  to  wriggle  its  way  through  a  strict— i^re? 
only  scoring  it.  but  not  perfectly  severing  its  fibres,  and  to  meet 
difficulty  the  knife  is  often  carried  more  deeply  than  is  necessary," 
Hill  further  believes  that  by  cutting  from  without  inwards  there  is 
risk  **  of  making  an  incision  through  a  thin  layer  of  fibrous  tissue 
erectile  tissue^  in  the  belief  that  a  thick  layer  of  fibrous  tissne  exi 
and  thus  of  causing  free  haemorrhage. 

While  myself  usually  practising  wliat.  on  the  wdiole,  I  believe  t« 


i 


♦  After  the  firut  out,  the  knife  is  witbdrawn  within  the  wedge,  and  only  proti 
when  n  tight  bund  opposes  the  free  passage  of  the  wedgt:. 
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preferable,  contiDUOus  dilatation  aided,  if  need  be,  by  external  urethro- 
tomy such  as  Prof.  Syme's  operation,  1  have»  I  trust,  here  fairly  dealt 
with  internal  urethrotomy.  Before  leaving  this  matter  I  should  like  to 
allude  to  the  question  of  time.  Internal  urethrotomy  no  doubt  eaves 
time  and  trouble  also,  but  it  must  not  be  thuu|i^ht  that  the  saving  is  a 
large  one.  Thus,  with  regard  to  time,  Mr.  B.  Hill  wrot^:  *  '*  It  is  indis- 
pensable that  the  patient  lie  in  bed  continuously  for  at  least  ten  days, 
ianfl  keep  his  room  for  fourteen  days,"  Subsequent  regular  passage 
of  a  bougie  is  as  needful  after  internal  urethrotomy  as  any  other  mode 
of  treating  stricture. 


ECTOPIA  VESICA  AND  EPISPADIAS. 


The  various  plans  that  have  been  devised  for  the  relief  of  this  most 

miserable  condition  may  practically  be  divided  into  two  groups.      The 

jint  group  consists  of  plastic  operations,  which  aim  at  the  formation  of 

a  new  anterior  vesical  wall  and  uretln^a.     Those  methods  associated  with 

the  names  of  Wood  and  Mayd!  have  been  most  widely  adopted.     As  will 

lie  seen  by  reference  to  the  description  given  below,  the  anterior  wall  of 

"the  bladder  is  formed  by  skin-flaps.     The  advantages   gained  by  the 

I  c»peration,  if  successful,  are  that  a  receptacle  for  the  urine  is  formed, 

and  that  the  exp<^>sed  mucous  membrane  is  covered  in.     On  the  other 

liand,  there  is  no  sphincter,  therefore  no  control,  and  a  urinal  must  be 

%voni  Cfdistantly  as  before.     Moreover,  with  the  .eTt]>w^h  of  hair  into 

I  tihe  bladder  cystitis  is  set  up  atid  the  hairs  are  constantly  the  seat  of 

J>ho6phatic  deposit  which  will  probably  have  to  be  I'emoved  at  intervals. 

Attempts  have,  however,  been  recently  made  to  form  the  new  bladder 

[of  raucous  membrane  instead  of  skin.     Tizzoni  and  roggi  successfully 

[removed  the  bladder  of  a  dog  and  replaced  it  by  a  new  bjadder  formed 

^from  a  piece  of  small  intestine,  which  they  left  attached  to  its  mesentery 

^  ^r  having  cut  it  out  of  the  circuit  of  the  alimentary  canal.      Rut- 

'ci  (Venir.  fur  Chir.,  No.    16,    1899),   acting  on  this   suggestion, 

«acoes8fiilly  made  use  of  an  intestinal  flap  for  ectopia  in  a  boy  aged  9. 

K      Tlie  following  account  of  the  operation  is  given  by  Warbasse  (Ann, 

m^  *SVr^.,  Aug.,  1899) : 

^pBl^  mcdiAn  iDcision,  nix  eeatimetreB  long,  waa  made,  terminatiug  below  at   the 

^^^Sldder.    After  opening  the  abdomen,  u  coil  of  ileum  was  brought  out  and  divided  at 

I  wo  points,  six  centimetres  oprirt.     Thi»  six  ceiitim^trca  of  intestine  was  isolated. 

■  The  intestine  was  united  by  an  end-to-end  anastomosis  with  two  rows  of  continnous  silk 
suture,  and  replaced  in  the  abdomen.  The  excised  segment  was  divided  longitudinally 
Oppotite  its  mesentery,  thas  forming  a  quadrilateral  flap  about  forty  square  eentimdtre?* 
in  idze,  attached  to  the  mesentery  along  its  middle.  After  detaching  the  bladder  from 
the  abdominal  wall  and  enlAr^png  the  bladder  opening,  the  inle8liual  flap  was  sutured 
by  two  rows  of  running  suture  into  the  defect.  The  deeper  suture  of  catgut  included  the 
entire  thickness  of  the  bladder  and  intestinal  walls,  with  the  exception  of  the  mucosa. 
The  outer  suture  of  silk  was  applied  as  a  Lcmbert  suture.  This  i.rave  a  urinary  blailder 
with  an  anterior  wall  foruMjd  from  intestinal  flap  receiving  its  nouri«bment  through 
iti  own  segment  of  mesentery.    Over  the  whole  the  abdominal  wall  was  closett    A 


•  JHct,  of  Swr^,j  vot  iu  p.  729*.    Sec  also  the  Lectures,  alike  candid  and  helpful  in 
detail,  by  the  same  surgeon  ilfrit,  Mvd,  J^um,  1879,  voL  ii,  pp.  763  t^  »tf/,^ 
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catheter  was  left  in  the  urethra  for  permanent  drainage  of  the  bladder.  The  ope- 
ration histed  an  hour  and  a-half.  The  condition  of  the  patient  immediately  after  the 
operation  was  excellent.  The  post -operative  course  of  the  case  was  ideal,  entirely 
afebrile.  The  wound  healed  per  primane.  On  the  tenth  day  the  sutures  were  rcmoT»L 
Eight  weeks  after  the  operation  the  patient  was  able  to  retain  twenty-five  cubic  centi- 
metres of  urine  in  the  bladder.  Under  pressure  this  amount  could  be  increased  t«> 
thirty  cubic  centimetres." 

In  the  secoyuJ^  ijroup  of  operations  no  attempt  is  made  to  form  a 
bladder,  but  the  course  of  the  urine  is  diverted  into  the  bowel,  which 
thus  becomes  the  receptacle  for  the  urine. 

A  number  of  surgeons  have  excised  the  vesical  mucous  membrane  and 
implanted  the  ureters  in  the  rectum  or  sigmoid.  The  chief  objection  to 
this  is  the  liability  to  infection  of  the  ureters  from  the  bowel,  resulting 
in  ascending  nephritis.  Maydl  has,  however,  largely  overcome  the  risk 
of  infection  by  implanting  the  whole  trigone  into  the  rectum,  thus 
retaining  the  valvular  orifices  of  the  ureters.  Brandsford  Lewis  (^imi. 
of  Surg.,  June,  1900),  in  a  review  of  this  subject,  quotes  a  number  of 
cases  operated  on  by  MaydFs  method.  The  following  case,  operated 
upon  by  Dr.  Herezel,  of  Budapest,  will  serve  to  illustrate  what  may  be 
hoped  for  as  a  result  of  this  operation  : 

"  A  boy,  5  years  old,  was  operated  on  in  May,  1897.  ^»  March,  1898,  his  condiiioD 
was  reported  by  the  operator  as  admirable.  Quantity  of  urine  1000 — 1200  cubic  cenli- 
metres  in  twenty-four  hours;  specific  gi-avity  1013;  slight  amount  of  albomen.no 
pus.  The  boy  was  able  to  hold  the  urine  five  hours  at  a  time,  and  then  to  eject  it 
in  a  good  stream  from  the  rectum.  In  August,  1899  (a  year  and  a-half  after  the  opera- 
tion) the  condition  continued  as  satisfactory.  The  patient,  now  a  rapidly  groving 
and  strengthening  boy.  enjoyed  living,  retaining  his  urine  for  six  or  seven  hours  daring 
the  day-time,  but  relieving  himself  ofteuer  at  night,  or  running  the  risk  of  wetting 
the  In^tl  while  in  deep  sleep." 

The  same  author  also  quotes  the  results  of  seventeen  operations  by 
Maydl's  method,  collected  by  Nov6-Josserand.  There  were  two  deaths 
— one  from  shock,  and  the  other  from  infection.  "  ITie  secondanr 
accidents  noted  were  fistiilae  of  the  urinary  passages  with  an  accom- 
panying localised  ])eritonitis,  all  of  which  cases  recovered.  Pyelo- 
nephritis, as  the  result  of  ascending  infection,  resulted  in  the  death 
of  one  case  after  a  period  of  four  months.  Urinary  continence  iras 
perfect  in  all  the  cases  excepting  two.  ITie  patients  "were  able  to  hold 
their  urine  for  at  least  three  hours,  sometimes  six  or  seven  hours,  and 
in  one  case  throughout  the  night.  The  urine  was  voided  sometimes 
mixed  with  faecal  matter,  sometimes  alone.  The  tolerance  of  the  rectal 
membrane  was  perfect." 

In  spite  of  the  fact  that  this  operation  is  undoubtedly  far  more 
severe  than  the  plastic  method,  the  immediate  results  are*  extremely 
good,  and  far  better  than  those  of  the  older  methods.  Time  alone 
can  settle  the  (juestion  as  to  whether  destruction  of  the  kidneys 
from  ascending  inflammation  will  be  a  more  common  late  result  than 
after  a  plastic  opi^ration. 

Operations. — Two  will  be  described:  (i)  Wood's  plastic  method: 
(2^  Cysto-colostomy,  or  Maydl's  operation. 

(i)  Wood's  Operation. 

At/c. — The  cure  of  the  ectopia  may  be  commenced  after  the  child  is 
Wmv  or  five,  and  should  be  completed,  if  possible,  by  puberty.    In  this 
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case  the  epispadias  may  be  taken  in  hand  and  completed  before  ado- 
It?soence,  when  the  growth  of  hairs  and  sexual  desires  will  interfere 
much  with  the  union  of  the  flaps. 

Unfavounihle  Condifious.^ — ^i.  Large  sixe  of  the  ectopia,  with  much 
bleeding  and  ^soiiie  purulent  discharge  from  the  surface.  2.  A  sickly 
contiition  of  the  patit^nt,  pointing  to  ptKjr  powers  of  repair,  and  a 
waddling  gait  to  wide  reparation  of  the  pubes.  3.  Tendency  to  cough. 
This  increases  the  protrusion.  4.  Presence  of  large  hernife.  5 .  Secon- 
dary dilatation  of  the  ureters  and  pelves  of  the  kidneys,  with  degen- 
eration  of  viscera.  Mr.  Wood  {loc,  supin  at.)  shows  that  sometimes 
the  above  comi^lication  may  be  recognised  by  the  presence  of  mora 
albuminuria  than  is  accounted  for  by  the  amount  of  cystitis.  In  other 
cases  no  such  signs  are  present.  Out  of  forty  cases,  a  fatal  msult, 
chiefly  from  this  cause  and  inidetected,  followed  in  four.  6.  Obstinate 
eczematous  rawness.     7.  Small  nize  of  the  scrotum.     This  is  rare* 

Preptirat&ry  Treatment. — If  the  patient  lias  passed  puberty »  aiid  the 
tmir  is  at  all  abundant,  depilation  should  be  practised,  and  nitric  acid 
•pplied  at  iiiten  als  to  the  groups  of  b air-follicles. 

It  may  be  well  also  to  try  and  diminisli  the  siiie  of  the  ectopia  by  the 
means  adoptetl  by  tbe  late  ilr.  tlrcig  Smith,  wlio,  for  some  weeks  pre- 
vious to  operation,  kept  the  patient  on  his  back,  and  the  exposed  mucous 
membrane  shielded  >\-ith  green  "'  protective  '*  coated  with  dextrine, 
Covering  this  over  with  buracic  lint,  and  by  thi.s  means,  in  one  ease,  the 
'iiiicous  membrane  not  only  became  less  angry,  but  its  upper  Imlf,  almost 
^  low  as  the  nrett*r.s,  berame  covererl  with  epidermis  almost  as  white  as 
*he  surrounding  skin.  In  another  case,  also  succeas^fully  operated  on, 
**o  preliminary  treatment  was  of  any  avail  in  diminishing  the  size  of 
^e  ectopia. 

Operation. — An  ana3sthetic  having  been  given,   a  median    fiapf  is 

^ised  from  the  abdominal  wall  above  the  exposed  bladder.     Its  shape 

^P'^esembles  that  of  the  wooden  portion  of  a   lire-bellows,   its   length  is 

^p«ither  gi'eater  than  the  distance  between  the  root  of  the  penis  and  the 

^Vtpper  margin  of  the  exposed  bladder,  ^vhile  its  root  must  be  suftieieutly 

^■liroad  to  ensurCr  a  sufficient  blood-supply.     In  raising  it,  c^re  must  be 

t^aken  not  to  cut  it  too  thin,  and,  at  the  same  time,  not  to  go  too  deeply 

'^^'irh  the  point  of  the  knife,  as  the  tissues  here  are  extremely  thin, 

^nd  the  flat^  tense,  expanded  linea  alba  beneath  is  often  very  thin,  and 

^hus  the  peritouceal  sac  may  easily  be  opened. 

The  two  gi*oin  flaps  are  next  made,  of  rounded  oval  shape,  with  broad 
I^edicles»  the  outer  boundary  of  which  is  sufficiently  carried  out  on  to 

I^he  thigh,  and  then  on  to  the  root  of  the  scrotum,  to  ensure  its  contain- 
ing  the  superficial    epigastric  and    the  external    pudic  arteries.      The 
inner  margins  of  these  flaps  join  those  for  the  central  flap  at  about  its 
•  For  ftiU  information  on  all  thoae  matters  Mr,  J.  Wood's  articles  (^DuiL  of  Surg., 
rolLp,  425,  and  Med,*Vhir,  Trans.,  vol  iii.  p.  S5)  should  he.  consulted. 

t  Tbe  shape  and  arrangement  of  the  fiapa  are  excellently  shown  in  pi.  ii^  figs,  i  ^n6.  2^ 
•cwmpinying  Mr,  Wood's  paper  (Mtti.-ChlK  Trftn4t.,  vol.  lii)*  Some  illustrations  of  other 
6*psin  a  paper  by  Mr.  Mayo  Robson  QBrit.  Mt-eL  Journ,,  1885,  vol.  1.  p.  222)  will  also 
be  found  useful  And  I  would  direct  my  ^readers'  attention  to  a  paper  by  the  late 
Hr.  W.  Anderson  iClin.  Sor.  Tran4.,  vol.  xxv.  p.  78),  which  contains,  as  might  be 
expected^  80 me  very  helpful  drawings. 
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centre,  and  are  then  continued  down  along  the  side  of  the  urethral 
groove  for  about  half  its  length. 

While  these  flaps  must  be  cut  as  thick  as  possible,  care  must  be  taken 
to  avoid  any  subsequent  hernia,  and  they  must  be  sufficiently  detached 
to  meet  for  their  whole  length,  without  tension,  in  the  middle  line,  hi 
raising  them  they  must  be  handled  as  carefully  as  possible,  whether  witi 
fingers  or  with  bluntly  serrated  forceps,  so  as  in  no  way  to  impair  their 
vitality.  All  bleeding  having  been  stopped,  the  flaps  washed  with 
boracic-acid  lotion,  and  their  surfaces  allowed  to  become  glazed,*  the 
umbilical  flap  is  first  taken  and  folded  down,  with  its  skin  surface  towards 
the  bladder,  evenly  and  without  tension.  It  is  then  stitched  to  the  cut 
edge  at  the  root  of  the  penis. 

The  groin  flaps  are  then  drawn  inwards,  placed  with  their  raw 
surfaces  upon  the  raw  surface  of  the  umbilical  flap,  and  carefally 
stitched  together.  The  sutures  should  be  many  and  mixed,  of  wire, 
carbolised  silk,  fishing-gut,  and  horsehair.  Wire  has  the  advantage  of 
being  non-irritating  and  of  keeping  sweet  in  a  wound  which  cannot  be 
kept  aseptic.  The  sutures  should  be  left  in  for  a  fortnight,  and,  in  the 
case  of  children,  it  may  be  well  to  give  an  anassthetic  to  take  them  out. 

The  raw  surface  from  which  the  central  flap  was  taken  is  then  closed, 
as  far  as  possible,  with  long  hare-lip  pins  and  twisted  sutures.  The 
rest  of  this  wound  may  be  closed,  now  or  later  on,  by  Thiersch's  method 
of  skin-grafting  (Vol.  i.  p.  1 88). 

The  parts  are  then  painted  \^dth  collodion  and  iodoform,  sal-alembroth 
gauze  applied,  and  the  buttocks  and  hips  smeared  with  eucalyptuB 
and  vaseline.  If  any  redness  appear,  wet  boracic-acid  lint  dressings 
should  be  made  use  of. 

Prof.  Trendelenberg  (Centr.f,  Chir.,  No.  49,  Dec.  1885)  published  a 
case  of  extroversion  of  the  bladder  in  which  immediate  union  of  the 
lateral   margins  was   obtained  by  previous  division  of  the  sacro-iliac 
synchondroses.     By  entirely  freeing  the  joints  and  breaking  their  sides 
free  this  surgeon  has  gained  an  approximation  between  the  anterior 
superior   spines  of  two  inches  in   a  child  of  two  and   a-half.    This 
approximation  is  of  course  only  rendered  possible  by  the  fact  that  the 
symphysis  pubis  is  deficient  in  these  cases.     When  the  bones  are  thus 
approximated  the  lateral  margins  of  the  defect  are  pared,  and  brought 
together  with  sutures.     This,  when  successful,  efiects  a  great  saving  0^ 
time,  and  secures  that  the  cavity  of  the  bladder  shall  consist,  save  tor 
a  narrow  line  of  scar  in  front,  of  vesical  mucous  membrane  and  '^^ 
of  scar-tissue.     As  a  result  the    formation    of  phosphatic   deposit. ^ 
greatly   diminished.      A   very   interesting   account  of  this   oper^*^^ 
has   been    given  by  Mr.  Makins  with  a  successful  case  (Trans.  3^^ 
Chir,  Soc,  vol.  Ixxi.  p.  191).     To  be  successful  the  division  of  the     ^ 
chondroses  should  be  performed  early,  e,g,,  before  the  child  is  five. 

After-treatment. — ^The    patient  must  be    kept   partly   sitting, 
shoulders  being  well  propped  up  and  the  knees  flexed;  a  bandage} 
from  the  knees  around  the  shoulders  will  facilitate  this.     Any  su- 
straightening  of  himself  by  the  patient  is  fatal  to  a  good  result. 


♦  Spencer  Wells's  forceps  should  be  left  for  five  or  ten  minutes  on  any  U 
points,  and  all  ligatures,  even  of  fine  chromic  gut,  dispensed  with,  if  possible.  ' 
will  yield  to  firm  sponge-pressure. 
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the  first  few  days  small  opiates  or  injections  of  morphia  will  be 
required. 

(2)  Cysto-Colostomy  (Maydl's  Operation). — The  abdomen  is 
opened  by  a  vertical  incision  running  down  to  the  mucous  membrane 
of  the  bladder.  The  area  of  the  latter,  including  the  trigone,  is  then 
carefully  dissected  up  and  separated  from  the  rest  of  the  bladder  and 
commencement  of  the  urethra. 

A  loop  of  sigmoid  is  now  drawn  through  the  wound,  and  the 
abdominal  cavity  protected  by  gauze  packing.  A  longitudinal  incision 
of  the  required  length  is  next  made  in  the  right  side  of  the  exposed 
loop  of  sigmoid,  escape  of  contents  being  prevented,  if  necessary,  by 
the  application  of  clamps.  The  trigone  is  now  rotated  through  about 
ninety  degrees,  so  that  the  ureters  now  lie  above  one  another  instead  of 
side  by  side,  and  is  attached  to  the  margins  of  the  opening  in  the  sigmoid 
by  means  of  sutures.  Two  rows  of  sutures  are  required,  a  deeper  one 
uniting  the  mucous  membrane  of  bladder  and  sigmoid,  and  a  super- 
ficial row  of  Lembert's  sutures  passing  through  the  muscular  wall  of  the 
bladder  and  serous  and  muscular  coats  of  the  sigmoid. 

Any  remaining  bladder  mucous  membrane  having  been  excised,  the 
loop  of  sigmoid  is  now  dropped  back  into  the  abdomen.  A  tampon  of 
iodoform  gauze  is  then  passed  down  to  the  site  of  the  anastomosis  to 
provide  against  possible  leakage,  and  the  rest  of  the  wound  closed. 
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Varieties. — These  are  three,  viz.:  i.  Glandular. — ^The  opening  is 
here  merely  farther  back  than  usual,  the  fraenum  is  absent,  the  glans 
faroad,  flattened,  somewhat  recurved,  and  the  prepuce,  often  hood-like, 
always  in  a  condition  of  partial  paraphimosis.  2.  Penile. — Here  the 
urethra  is  especially  liable  to  open  at  one  of  the  three  following  sites  : 
(a)  Just  behind  the  glans ;  (b)  at  the  middle  of  the  penis ;  (c)  at  the 
junction  of  the  penis  and  scrotum.  3.  Scrotal.* — Here  the  cleft  on 
which  the  urethra  opens  may  be  either  at  the  junction  of  the  penis  and 
scrotum,  or  involve  the  scrotum  and  perinsBum,  the  former  being  called 
peno-Bcrotal,  and  the  latter  perinaeo-scrotal. 

When  an  operation  is  under  consideration,  with  a  view  of  rendering 
micturition  and  coitus  normal,  the  surgeon  must  take  into  due  considera- 
tion^a)  the  degree  of  the  deformity;  {/3)  whether  the  penis  is  fairly  de- 
veloped ;  (7)  whether  it  is  much  tied  down ;  (S)  whether  the  testicles 
are  present  and  descended  ;  (e)  how  far  the  patient's  condition  is  made 
miserable  by  rawness  and  eczema  due  to  impeded  micturition,  and  by 
impeded  coitus ;  and  how  far  there  are  reasonable  hopes  of  remedying 
these.    Two  methods  of  operating  will  be  described. 

I.  Duplay's  Operation. — ^The  operation  is  divided  into  the  follow- 
ing three  stages,  which  require,  in  order  to  be  successful,  much  time 
and  patience  on  the  part  of  both  surgeon  and  patient : 

i.  Straightening  the  penis  cmd  formation  of  a  meatus ;  ii.  Formation  oj 


•  The  above  is  sometimes  divided  into  two — scrotal  and  perinaeo-scrotaL 
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a  cmmlfrmn  ths  meat  as  to  the  hjfpospculiae  opening  ;  iii.  Jundm%  of  tha 
old  mid  )ww  €  final. 

L  Stravjhtening  of  ike  Peuis.—In  the  p**nile,  peno,  axid  perimeo- 
scrotal  varieties,  the  peiiis^  often  short,  is  I'ecurved,*  esjjiecially  daring 
erection,  by  a  baud  eonsistijig  paitly  of  a  muco-cutaneous  ridge, 
corresponding  to  the  absent  ui'ethra.  and  reaching  from  the  hypo- 
spadiac  orifice  to  the  glans.  M.  Bouisson  seems  to  hare  first  pointed 
out  the  importance  of  diriding  this,  which  he  did  snbcutaneouak 
M.   Duplay  recommends   divi.sio!i    by   an    open    wound,    canying  the 

incision   as   deeply  as   needful,  and  states 
I^io.  177.  that  the  corpora  cavernosa  may  be  incised 

to  a  very  considerable  depth,  if  needful  to 
secm-e  this  end*  M.  Duplay's  incision  leaves 
a  lozen geisha i>ed  wound,  which  he  unites  by 
sntnres  (Fig.  177,  B  and  C). 

At  the  same  time  the  above-named  mr- 
geon  forms  a  meatus .  This  is  done  bj 
paring  the  two  lips  of  the  depression  which 
repi*esents  the  meatus,  and  uniting  these 
over  a  bit  of  catheter.  If  the  depression 
be  very  shallow,  an  incision  upward  into 
the  glans-tissue,  or  two  lateral  one^,  may 
l>e  needed  befoi-e  it  is  possible  to  insert  a 
catheter,  and  to  apply  sutures  round  it. 

ii.  For7}udi(ni   of  a   New    Urethra Jl—V^^ 
penis  being  held  up,  two  incisions  are  inadi* 
a  little  outside  the  lateral  margins  of  the 
mucous   surface   corresponding   to  the  de- 
(Bryant.)  ficient  urethra,  and  reaching  from  the  glans 

to  the  hypospadiac  orifice.  By  making  two 
transverse  incisions  at  either  cnd»  two  narrow  quadrilateral  flaps,  a,6,a',l» 
{Fig,  177  D),  are  dissected  up  towards  the  middle  line  until,  with  their 
mucous  surfaces  tnnied  inwards  and  their  raw  surfaces  outwards,  they 
meet  without  tensicm  over,  and  tlms  shut  in  a  catheter  passed  from 
the  previously  restored  meatus  to  the  h\-]>ospadiae  orifice.  These  Baps 
are  now  united  with  sutures,  partly  of  fine  chromic  gut  and  portly  of 
fine  carbolised  silk,  cut  quite  short.  From  the  sides  of  the  penis  two 
similar  flaps,  c,  d,  t  iV  (Fig.  177  D),  are  dissected  up  from  within  out- 
wards, till  they  can  be  sufficiently  dra^^^i  inwarcis  without  tension  to 
cover  over  the  raw  surfaces  of  the  internal  flaps.  They  are  then  cai-e- 
full}-  united  in  the  middle  line  (Fig.  177  E),  I  much  prefer  horsehair 
and  fishing-gnt  sutures  here,  well  soaked  pi'eviously  in  warm  carbolic 
acid. 

In  operating  upon  boys,  and  I  consider  nine  to  fifteen  as  the  best  ag«, 
1  prefer,  in  penile  hypospadias,  to  make  the  new  glans  and  restoi-e  flje 
floor  of  the  lU'ethra  at  one  sitting.  Any  points  where  union  fails  can 
be  closed  later.     The  chief  trouble  is  the  i-etention  of  the  catheter  sufE- 


*  This  recnrving  la  also  in  part  due  to  thickening  and  shortening  of  the  ^prcl*  <>' 
the  corpora  cavernosa,  mid  oven  of  the  septum. 

t  Several  moutlis,  at  least  five  or  six,  must  elapse  Ijcfore  the  surgeon  fs  certain  iHi* 
no  recurving  will  occur.    This  disappears  very  gradually. 
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ciently  long.  I  have  usually  found  that  after  the  third  day  the  delicate 
mucous  membrane  of  a  child's  bladder  resents  the  catheter — a  very  little 
mucus  quickly  plugs  these  small  instruments — and  a  nurse  must  be 
instructed  to  pass  a  small  india-rubber  catheter  every  two  or  three 
hours.  In  the  intervals  a  short  bit  of  bougie  is  kept  in  the  new  urethra 
and  glans  to  maintain  the  patency  of  the  canal.  Iodoform  and  collodion 
with  a  dry  dressing  of  iodoform  gauze  are  the  best  dressing. 

Mr.  Makins  describes  {Lcmcet,  1894,  vol.  ii.  p.  1 141)  a  method  of 
restoring  the  urethra  in  hypospadias,  in  which  Thiersch's  operation  is 
ingeniously  modified.  By  the  use  of  three  tiers  of  suture  not  only  is 
the  new  urethra  built  up  firmly,  but  the  prepuce  is  restored  as  well. 

iii.  Joining  the  Old  and  New  Urethra, — As  soon  as  the  new  urethra  is 
thoroughly  established,  quite  closed,  and  shows  no  sign  of  contraction, 
this  last  stage  may  be  undertaken.  The  edges  of  the  posterior  end  of 
the  new  urethra  and  those  of  the  remaining  orifice  having  been  freely 
vivified,  and  a  catheter  passed  from  the  meatus  into  the  bladder,  the 
opening  is  closed  over  it  by  sutures  as  in  stage  ii.  A  catheter — one  of 
Jaques'  pattern  is  least  painful — should  be  kept  in  the  bladder  if 
possible  till  all  is  water-tight. 

2.  Bussell's  Method  (Brit.  Med.  Joum.,  Nov.  17,  1900). — Mr. 
Hamilton  Russell,  of  Melbourne,  describes  the  following  method  which 
he  has  devised  and  used  successfully  on  a  boy,  aged  9,  the  subject  of 
hypospadias  of  the  perinaeo-scrotal  type.  In  view  of  the  excellence  of 
the  result  in  the  above  case,  the  method  is  well  worth  a  trial.  The 
operation  is  performed  in  two  stages,  and  is  described  by  Mr.  Russell 
as  follows : — 

First  Operation. 

A  thread  is  passed  through  the  glans  penis  to  serve  as  a  tenaculum 
and  the  glans  drawn  upwards. 

Si&p  I. — An  incision  through  the  fraenum  which  binds  down  the 
glans.  This  incision  may  be  carried  at  once  right  down  the  penis,  so  as 
to  divide  the  prepuce  on  the  dorsum  by  a  circular  sweep,  not  too  close 
to  the  corona.     The  tip  of  the  left  index  finger  is  inserted  into  the 

Sping  wound  in  the  concavity  of  the  penis,  and  the  structures  which 
ad  it  down  are  felt  and  divided  by  successive  cuts  with  scissors.  In 
this  way  will  be  divided  a  number  of  dense  fibrous  bands  and  portions 
of  the  sheaths  of  the  corpora  cavernosa,  and  the  scissors  must  be  freely 
used  until  the  penis  is  quite  released  and  can  be  drawn  out  straight. 
There  will  now  be  a  great  length  of  raw  surface  exposed  between  the 
eixtremity  of  the  perinaeal  urethra  and  the  glans,  and  the  median  sulcus 
between  the  corpora  cavernosa  may  be  deepened  by  a  little  careful 
dissection,  and  removal  of  the  remains  of  the  longitudinal  fibrous  bands 
that  have  been  divided  (Fig.  1 79  ;  the  shaded  portion  shows  the  shape 
of  the  raw  surface  exposed). 

Step  II. — Perforation  of  the  glans  for  the  reception  of  the  glandular 
nrethra : — ^A  tenotomy  knife,  with  the  edge  turned  towards  the  dorsum 
of  the  organ,  is  thrust  through  the  substance  of  the  glans,  close  to  the 
under  surface;  the  structure  is  incised  freely  towards  the  dorsum, 
leaving  a  capacious  channel  through  its  substance. 

Step  III. — ^The  incision  indicated  by  the  dotted  lines  ee'  (Figs.  179 
and  180),  starting  near  to  the  extremity  of  the  perinaeal  urethra,  about 
one-third  of  an  inch  or  less  from  the  cut  margin  of  the  skin,  the  incision 
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is  carried,  always  parallel  to  the  cut  margin,  over  the  dorsum  of  the 
penis  to  the  corresponding  point  on  the  opposite  side.  By  this  incision 
a  strip  of  prepuce  will  be  marked  out  which  surrounds  the  penia  in  a 
manner  closely  resembling  a  clerCTman's  stole  (Figs.  179  and  180). 
This  loop  of  skin  is  then  detachra  from  its  connections  everywhere 
except  at  its  extremities,  and  slipped  over  the  end  of  the  penis,  exactly 


Fio.  178. 


as  a  clergyman  removes  his  stole.  The  loop  of  prepuce  is  then  simply 
manipulated  so  that  the  cutaneous  surfaces  are  placed  in  apposition,  the 
raw  surfaces  being  turned  outwards ;  a  sinus-forceps  is  passed  through 
the  channel  in  the  glans,  the  loop  seized  and  pulled  through  (Fig.  181). 
The  redundant  portion  of  the  loop  is  then  cut  off,  and  the  two  lateral 
portions  of  the  new  urethra  fixed  in  position  by  one  or  two  stitches  at 
the  meatus  (Fig.  182). 

Step  IV, — Adjustment  and  suturing  of  the  preputial  flaps. — On  the 
dorsum  of  the  penis  this  is  just  a  simple  procedure,  as  in  circumcision. 

On  the  under  surface  of  the  organ,  where  the  prepuce 
Fi      80  ^^  made  to  cover  over  the  two  edges  of  the  new  urethra, 

these  edges  should  be  included  in  the  sutures,  so  that 

Oin  each  suture  four  cutaneous  edges  are  brought  to- 
gether, namely,  two  of  prepuce  and  two  of  new  urethra 
(Fig.  181).  Before  finally  tying  these  sutures,  in- 
spection should  be  made  of  the  spot  where  the  perinsBal 
urethra  becomes  continuous  with  the  new  penile 
urethra;  a  nipple-like  projection  of  skin  is  Ukely  to 
be  present  at  this  place  and  should  be  snipped  off  with 
scissors. 
The  i>osterior  (or  dorsal)  edges  of  the  new  urethra  will  be  adjusted  in 
the  mesial  sulcus  between  the  corpora  cavernosa,  and  will  not  require 
any  suturing.  The  sutures  having  been  tied,  a  narrow  bandage  of 
iodoform  gauze  may  be  then  wound  round  the  or^n,  and  left  undisturbed 
for  several  days.  The  result,  when  completed,  is  portrayed  in  Fig.  I^^. 
It  is  scarcely  necessary  to  remark  that  no  rod  of  any  kind  should  be 
inserted  in  the  new  urethra.     Should  there  be  any  defect  in  the  success 
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of  this  operation,  it  would  be  wise  to  remedy  it  before  finally  proceeding 
to  the  closure  of  the  perinseal  urethra. 

Second  Operation :  Supra-pubio  Cystotomy  and  Closure  of  the 
Perinflsal  Urethra. 

This  last  is  really  by  far  the  most  difficult  part  of  the  whole  proce- 
dure, and  demands  care,  skill,  and  experience  in  this  kind  of  plastic 
work.  To  the  operator  who  brings  these  qualities  to  the  task,  however, 
success  will  come  easily.  There  is  one  point  of  paramount  importance 
to  the  success  of  this  part  of  the  operation.  It  is  necessary  to  define 
accurately  the  ridge  where  the  urethral  mucous  membrane  merges  into 
the  skin  of  the  perinaeum ;  the  separation  between  the  two  must  be 
made  exactly  at  this  ridge,  and  it  is  best  accomplished  by  taking  a 
delicate  pair  of  scissors  and  cutting  oflT  the  crest  of  the  ridge  all  the  way 


Fig.  i8i. 


Fig.  182. 


round.  It  will  be  necessary  to  incise  the  skin  of  the  perinaeum 
posteriorly  to  a  small  extent,  in  order  to  expose  the  hinder  margin  of 
the  urethral  orifice.  The  reason  for  such  great  precision  on  this  point 
18,  that  if  any  of  the  perinseal  skin  be  left  attached  to  the  urethral 
margin  at  any  spot,  the  attempt  at  closure  will  certainly  fail  at  this 
point ;  while  if,  on  the  other  hand,  the  incision  is  so  made  as  to  leave 
any  portion  of  the  urethral  wall  attached  to  the  perinaeal  skin,  that  will 
be  a  sacrifice  of  urethral  wall  which  can  by  no  means  be  aflTorded.  The 
edges  of  the  urethra  should  now  fall  naturally  together  when  the  thighs 
are  approximated,  and  they  need  not  be  sutured.  The  perinaeal  skin 
should  be  undercut  slightly  and  approximated  by  a  few  sutures,  and  the 
wound  dressed  with  a  layer  of  gauze  and  collodion.  Should  healing 
have  taken  place  throughout,  the  bladder  drain  may  be  removed  in  a 
fortnight. 


EPISPADIAS. 

I  shall  not  give  any  really  full  account  of  the  difierent  attempts  to 
cure  this  rare  condition.  For  some  points  of  practical  importance  I 
would  refer  my  readers  to  the  remarks  on  Hypospadias  (p.  451). 


4S6  OPERATIONS  ON  THE  ABDOMEN. 

Any  attempt  at  curing  epispadias  should  be  divided  into  three  stages, 
thus : — 

i.  Straightming  the  Peiiis. — While  the  penis  is  short,  recurved,  so  as 
to  lie  in  contact  x^-ith  the  abdominal  wall,  it  is  no  use  trying  to  complete 
the  defective  urethra.  Attempts  should  be  made  to  straighten  the  penis 
by  dividing  it  subcutaneously  close  to  the  pubes,  each  corpus  cave^ 
nosum  being  cut  separately.  In  the  only  case  in  which  I  practised  this, 
in  a  patient,  aged  17,  the  haemorrhage  was  easily  controlled  by  div 
gauze  and  light  pressure,  but  very  sharp  tenotomes  must  be  employed, 
as  the  erectile  tissue  oflTers  much  less  resistance  than  a  tendon.  Each 
corpus  cavernosum  should  be  divided  completely,  and  as  cleanly  as 
possible.  The  penis  must,  for  some  time,  be  kept  fastened  down; 
improvement  in  its  position  takes  place  gradually,  together  with  increase 
in  its  length,  this  being,  eventually,  more  marked  the  earlier  the  opera- 
tion is  performed. 

ii.  Completion  of  the  Befideiit  Urethra  from  the  Meatus  to  the  Epigpor 
iliac  Opening. — The  simplest  way  of  effecting  this  is  by  the  method  of 
Thiersch  and  Duplay,  much  as  in  hypospadias,  to  the  account  of  which 
I  would  refer  my  readers.  Two  narrow  quadrilateral  flaps,  extending 
from  the  meatus  to  the  epispadiac  orifice,  are  marked  out  and  dissected 
up  from  mthout  inwards  on  either  side  of  the  open  urethra,  both  being 
left  attached  in  the  middle  line.  These,  turned  with  their  muco- 
cutaneous surface  inwards,  over  a  small  Jaques'  catheter,  to  form  the 
new  urethra,  and  their  raw  surfaces  outwards,  are  united  in  the  middle 
line  with  numerous  points  of  sutures  cut  short  and  buried  (p.  452)- 
Thin  flaps  dissected  up  from  within  outwards  from  off  the  dorsum  and 
sides  of  the  penis  are  then  drawn  inwards,  raw  surfaces  being  thus 
opposed  to  raw  surfaces,  and  kept  in  situ  by  numerous  points  of  suture. 

iii.  Junction  of  the  Old  and  New  Canal  by  Closure  of  the  EpJ^ 
dia4i  Openimj, — This  is  effected  by  freely  refreshing  the  surrounding 
parts  and  suturing  them  carefully.  Before  the  union  is  complete  several 
operations  may  be  required,  both  for  this  condition  and  hypospadias. 

A  modification  of  Russell's  operation  for  hypospadias  might  also  be 
used  here. 

CIBCUMCISION  (Figs.  183,  184,  185). 

Trivial  as  this  operation  seems,  it  is  so  important,  especially  in  adults, 
to  secure  speedy  healing,  that  it  will  be  briefly  alluded  to  here. 

Indications. — This  operation  is  still  not  practised  often  enough, 
especially  amongst  poorer  patients,  where  many  practitioners  still  treat 
phimosis  as  a  matter  of  but  little  importance.  Hospital  surgeons  have, 
only  too  often,  opportunities  of  seeing  the  following  results  follow  from 
the  above  course  : — (a)  Balanitis  and  adhesions.  (6)  Paraphimosis,  fro^i 
the  forcible  retraction  of  a  phimosed  prepuce,  (c)  From  the  impediment 
to  micturition,  urethral  and  vesical  irritation,  and  even  cystitis,  may  be 
set  up,  simulating  the  symptoms  of  stone,  (d)  Hernia  and  prolaps^ 
recti.       (0)   The   sexual   feelings   too  early  induced,  and  bad  habits. 

*  Prof.  Sayre  (^Orthopaedic  Surgery^  p.  14)  describes  cases  in  which  paialyw*  0^ 
certain  groups  of  muscles,  leading  to  talipes  and  other  deformities,  followed  on 
early  sexual  excitement,  due  to  phimosis.  See  also  the  case  recorded  by  Mr.  Hilton 
(^Rcit  and  Pain,  p.  276). 
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rt,  bj  Shows  the  line  of  incision  by  which  the 
prepuce  is  removed.  <?,  The  point  of  constric- 
tion of  the  mucoas  membrane  which  caoses  the 
phimosis.  The  finer  dotted  line  shows  the  mu- 
cous membrane  lining  the  prepuce  and  covering 
the  glans.    (Davies-CoUey.) 


(f)  Impediments  to  intercourse,     (g)  Intensified  gonorrhoea,  chancres, 

Ac.     (A)  Epithelioma. 

Operation. — This  may  be  performed  in  many  different  ways,  but  the 

following  points  must  be  remembered  in  every  case:    (i)  To  remove 

enough  of  the   mucous  layer 

of  the    prepuce.     If   this    be 

not  done,  some  tension  on  the 

glans  remains,  and  this  leads, 

especially  in  adults,  to  trouble- 
some erections  which  interfere 

very  much  with    the  process 

of  healing ;  later  on,  some  de- 
gree of  phimosis  is  certain  to 

persist.     (2)  Not  to  leave  too 

much  tissue  about  the  fraenum. 
Mr.    Howse     {Ghiys    Hosp, 

Eeports,    1873,    p.    239)    has 

drawn   attention  to   the  fact 

that  the  cellular  tissue  at  this 

s]>ot    is   loose,  and   that    the 

presence  of  the  freenal  ai*tery 

makes  probable  the  gathering 

of    blood    and    inflammatory 

effusion  at  this  spot.     In  children  this  is  a  matter  of  less  importance, 

but  in  adults  it  may  lead  to  the  formation  of  a  tediously  persistent 

lump,  interfering  with  the  function  of  the  organ. 

(3)  Not  to  remove  too  much  of  the  pre- 
puce. Thus,  it  is  always  well,  in  adults 
especially,  to  leave  enough  to  cover  easily 
the  sensitive  papillae  with  which  the  corona 
abounds.  Again,  in  the  diminutive  penis 
of  infants,  it  is  very  easy  to  remove  so  much 
as  to  nearly  flay  the  body  of  the  organ. 

The  following  is  a  verj^  simple  mode  of 
operating :  The  prepuce  having  been  separ- 
ated as  much  as  possible  from  the  glans 
with  the  finger  and  thumb,  or  a  stout  probe, 
a  pair  of  dressing-forceps  is  lightly  placed 
on  the  penis  at  a  level  with  the  corona ; 
the  glans  being  next  allowed  to  slip  back, 
the  forceps  are  closed,  and  all  the  prepuce 
in  front  of  the  instalment  is  cut  off  with 
a  sharp  scalpel  used  with  a  rapid  sawing 
movement.  The  following  directions  given 
by  Mr.  Davies-Colley  (Chu/s  Hosp.  Bep.,  1892, 
p.  164)  are  worth  remembering  at  this  early 
and  most  important  stage  of  the  operation : 
**The  incision  should  begin  upon  the  dorsum, 
at  a  point  corresponding  to  that  part  of  the 

glans  which  is  halfway  between  the  meatus  and  corona.     The  incision 

should  be  made  downwards  and  forwards,  so  as  to  leave  a  sharp  point 

in  the  middle  of  the  under  surface  (Figs.  183,  184).     The  object  of  this 


Fig.  184. 


The  pointed  process  of  skin 
{b)  is  sho^-n  adjusted  in  the 
angle  left  by  the  remains  of 
the  fraenum.  The  dotted  line 
{b,  d,  e)  shows  the  edge  left  on 
the  skin  and  the  triangular  bare 
smface  which  has  to  heal  by 
gxmiiiilation  unless  precautions 
are  taken  to  preserve  the  tri- 
angular flap  of  skin  as  directed 
above.    (Davies-Colley.) 


\ 
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pointed  projection  is  to  fill  up,  subsequently  the  triangular  interv^^l, 
which  is  otherwise  left  when  the  portion  of  the  mucous  membrane        ot 
the  prepuce,  to  which  the  fraenum  is  attached,  is  removed.     The  bhw^Bea 
being  at  once  removed,  the  mucous  membrane  is  then  slit  up  witW^_  a 

director  and  scissors  or  a  sharp-pointed  bistoury,*  this  incision  runni ng 

up  to,  but  not  beyond,  the  corona.     The  mucous  membrane,  if  standi! 
adherent,  must  be  peeled  in  two  flaps  from  off  the  glans,  this  deta^^dh- 
ment  being  effected  by  the  finger  and  thumb,  or  by  a  stout  probe  sw^^^pt 
round.    The  cut  edges  of  the  prepuce  are  then  rounded  off  with  8cisscrz3r8, 
which  follow  the  curve  of  the  glans  as  far  as  the  frsenum.     Just  a  f     ^1] 
of  mucous  membrane,  and  no  moi'e,  should  be  left  all  the  way  rocr^and 
the  corona  (Fig.  185).     Enough  prepuce  should  be  left  to  cover  (^  ^er 
the  corona-papillae,  and  to  admit  of  easy  stitching.     Chromic  gut  ^^nd 
horsehair  make  the  best  sutures.     Very  fine  needles  should  be  u^ated, 
and  the  sutures  jjassed  quickly  through  skin  and  mucous  membr-^^ne 
with  a  stabbing  movement,  and  without  bruising  the  edges  with  forc^^ps. 
In  passing  the  sutures  any  bleeding-points  must  be  transfixed,  and       the 

abundant  cellular  tissue  kept  in        its 
Fig.  185.  place  with  the  point  of  a  probe.    '.B^'his 

cellular  tissue  must  on  no  accounfcz:;.  be 
cut  away,  as  in  it  run  the  ve88elg=^  to 
the  prepuce.  All  bleeding  musti^  be 
stopped,  especially  in  adults,  or  e^^zitra- 
vasation  of  blood  in  the  loose  ^czjon- 
nective  tissue  leads  to  tension,  cut"*:ing 
through  of  sutures,  and  slougl»_  ing. 
The  fraenum  is  now  attended  to,  the 
prepuce  which  is  still  attached  T3iere 
being  cut  away  carefully  by  V-sh^^»ped 
The  penk  after  the  ed^e  of  skin  has        ^     pointing  forxvards,   and  lea— ^ing 

been  sutured  to  the  fnll  of  mucous  mem-     .      ^      ^         ,    5  1 

brane  left  along  the  corona.    (Davies-    J^lSt  enough  flaps  tO  Carry  the  SUt=:-  UKS 

CoUey.)  and  no  more.     The  fraenal  arterjr      can 

usually  be  secured  by  transfixin  ^  }^ 
with  one  of  the  sutures  ;  if  nut,  it  is  readily  tied  with  a  fine  chro»  ^xiic- 
gut  ligature. 

I  much  prefer  interrupted  sutures  of  chromic  gut  for  circumcisio^Kn ;  a 
continuous  suture  often  gives  good  results  in  healthy  subjects,  butni-  the 
former  has  the  great  advantage  that  one  or  two  can  be  remove^^'  '^ 
needful,  without  interfering  with  the  rest.  The  majority  soften  Skvr" — ay- 
One  of  the  following  dressings  will  be  found  the  best.  I  like  "Tnost 
of  all  the  dry  gauze  dressing  advised  by  Mr.  Ballance  {St.  Th<r^^'^^^ 
Hosp.  BeiK/i'ts,  vol.  xvi.  p.  198;,  kept  in  place  by  iodoform  and  collo-  ^io^- 

When  the  parts  are  at  all  swollen,  or  where  erections  are  likely ^  °® 

troublesome,  I  prefer  boracic-acid  dressings,  two  layers  of  boracic^^^^^" 
lint  wrung  out  of  an  iced  saturated  solution  of  the  lotion.  The  d^^^eeper 
layer  has  a  hole  cut  to  allow  of  micturition  and  is  only  removc^^sd  by 
the  surgeon,  the  outer  one  envelopes  the  w-hole  penis,  and  m^^»y  ^ 
removed  and  re-wetted  by  the  patient,  though  usually  it  is  suflSHcient 
for  him  to  keep  it  wet  by  dropping  on  a  little  lotion  from  tuK=r22e  to 

•  It  is  well  at  this  stage  to  make  tension  on  the  loose  prepuce  with  two  j^^iraof 
dissecting  forceps,  and  thus  secure  a  clean  section. 
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time.  For  children  and  hospital  practice  I  have  come  to  the  conclusion 
that,  on  the  whole,  nothing  answers  better  than  carbolic  oil.  The 
dressing  is  not  disturbed  for  two  or  three  days,  and  the  mother  has 
instructions  to  keep  it  moist  by  oil  dropped  on  at  intervals. 

After  circumcision  the  patient  should  rest  as  much  as  possible.  Thus, 
45in  adult  should  stay  in  bed  for  forty-eight  hours  and  keep  on  the  sofa 
for  a  week,  alternate  stitches  being  removed  at  intervals.  If  he  insist 
on  getting  about  too  early,  he  must  run  the  risk  of  the  parts  remaining 
long  oedematous  and  tender.  And  for  this  reason,  with  hospital  patients, 
who  have  to  come  backwards  and  forwards,  early  and  complete  healing 
is  not  to  be  expected. 


AMPUTATION   OP   THE   PENIS  (Figs.  186-189). 

Indication. — Epithelioma  of  Penis. — I  would  refer  my  readers  to  the 
remarks  made  in  Vol.  i.  p.  448,  on  the  pre-cancerous  stage  in  epithelioma 
of  the  tongue.  Tliough  epithelioma  of  the  penis  is  much  less  common, 
lives  are,  here  also,  too  often  lost  by  allowing  the  case  to  get  beyond  this 
stage.  Any  suspicious  excoriation,  ulceration,  or  wart  should  be  early 
destroyed  with  the  acid  nitrate  of  mercury,  or  excised.  Where,  after 
this  treatment,  satisfactory  healing  does  not  take  place,  early  and 
thorough  removal  of  the  part  should  be  performed.  There  should  be  no 
dangerous  waiting,  because  the  surgeon  is  unable  to  satisfy  himself 
whether  the  case  is  one  of  inflammatory  induration  or  infiltration  from 
new  growth.  In  such  cases,  especially  where  there  is  a  doubtful  history 
of  syphilis,  much  valuable  time  has  been  often  lost  with  drugs,  which, 
«ven  if  the  lesion  does  date  back  to  some  long-past  syphilis,  are  quite 
useless  if  epitheliomatous  ulceration  has  set  in.  Furthermore,  the 
longer  ulceration  continues,  the  more  extensively  will  the  inguinal 
glands  be  involved.  In  such  cases,  though  the  penis  may  be  satis- 
fectorily  operated  upon,  disappointment  will  speedily  follow,  owing  to 
the  outbreak  in  the  inguinal  regions.  Scarcely  any  surgical  case  pre- 
sents a  close  more  distressing,  both  to  the  patient  and  those  around  him, 
than  one  of  breaking  down  of  epitheliomatous  glands,  owing  to  the 
hideous  •  ulceration,  the  noisome  discharge,  and  the  steady  decay  of 
bodily  strength. 

In  a  very  few  cases,  when  the  disease  commences  around  the  meatus, 
it  may  still  be  possible  to  remove  the  affected  part  without  interfering 
with  the  body  of  the  penis.  It  seldom  happens,  however,  that  we  see 
the  case  early  enough  for  this,  and  it  is  usually  necessary  to  remove  the 
whole  of  the  glans  and  more  or  less  of  the  corpora  cavernosa.  Before 
doing  this  the  prepuce,  unless  it  admits  of  being  retracted,  should 
invariably  be  laid  open,  so  as  to  expose  the  growth  and  make  quite  sure 
of  its  real  nature. 

Operations. 

I.  Gkdvanio  Cautery. — I  am  as  much  against  this  method  here  as  in 
the  case  of  the  tongue  (Vol.  i.  p.  464).  The  dread  of  haemorrhage  still 
induces  some  to  resort  to  it ;  it  is  not,  however,  a  sure  preventive. 
Sharp  bleeding  has  followed  a  few  hours  after  the  operation,  and  also, 
later  on,  during  the  detachment  of  sloughs  ;  furthermore,  this  operation 
leaves  a  much  more  troublesome  and  sloughy  wound  than  the  knife. 


A  cftRe  of  amptitatloD  of  the  penis  by  tke  fiap  method  one  yea^r  fvud  a  half  afttr 
tho  operation.  Scars  of  operatioDB  for  the  removal  ol  glands  (enlarged  inguinal 
gktids  were  n-moved  at  the  time  of  the  operatioo)  are  seen  in  either  groin.  TIib 
two  dotfi  mark  the  points  where  drainage  tubes  were  brought  out.  The  patieot 
died  two  yeari  after  the  amputation  of  gland  diseaae.  There  never  wfts  any  n- 
currence  in  tho  penis,     (Duea»f9  of  Male  Orgam  of  Gtnet'aHon,) 

If  the  surgeon  make  use  of  it,  a  No.  4  or  6  catheter  should  first  be 

passed  ;  the  loop  of  w  ire  is  tlieii  tightened  around  the  penis,  well  behifl 
the  disease,  and  kept  there  by  one  or  two  pins.  When  the  current  i 
passed  care  must  be  taken  that  by  tight^ening  the  w-ire  very  slowly,  > 
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watching  the  amount  of  heat,  the  vascular  structures  are  not  severed  too 
quickly ;  other%idse  hiBmorrhage,  very  diffieult  to  arrest  on  a  seared 
surface,  is  certain  to  follow.  The  catheter  ia  cut  through  by  the  heated 
vrire,  and  the  urethra,  thim  maintained  patent,  is  slit  up  and  stitched  as 
directed  below, 

II,  Circular  Amputation,— This  gives  good  results,  though  not 
equah  in  ii^v  opinion,  tc5  those  which  follow  the  flap  method.  The 
vessels  being  commanded  the  skin  is  drawn  a  little  forward  to  prevent 
any  superabundance  afterwards,  and  the  amputation  is  etiected  by  a 
single  sweep  of  the  knife.  The  vessels  and  the  urethm  are  treated  as 
directed  below. 

III.  Map  Amputation  (Figs.  186,  187}. — This  method  has  been  fol- 
lowed by  rapid  healing,  and  has  given  an  excellentlj^  covered  stump  in 

Fig.  188. 


Ik^y". 


r,* 


# 


Appeu»DC«  of  part«  after  RmpatatiOD  of  two^hirds  of  the  ^nis  by  splitting 
r  Hie  torotimi.  The  patient  refnaed  castmtioti.  The  urethra  la  at  the  lowest  part 
I^of  the  scar.    (Du*****  «/  Ma(e  Ortjan*  0/  Oetterattm.) 

the  eleven  cases  in  w^hich  I  have  made  use  of  it.  Hsemorrhage  having 
been  provided  against  by  one  of  the  above-given  means,  the  surgeon 
enters  a  nan*ow-b!aded  knife,  at  a  point  well  behind  the  disease,  between 
the  corpus  spongiosum  and  the  corpora  cavernosa^  and  then  cuts  forward 
and  downwards  for  about  three-cfuartei^  of  an  inch.  From  this  small 
inferior  flap  the  urethra  is  dissected  out.  A  flap  of  skin  is  now  cut  from 
the  dorsum  and  sides  of  the  penis,  resembling  in  miniature  the  upper 
skin-flap  in  amputation  of  the  thigh.  This  flap  being  held  back,  the 
corpora  cavernosa  are  di\aded  vertically  upwards  on  a  level  with  the 
point  of  transfixion.  Any  vessels  which  can  be  seen  aT*e  now  tied  with 
chroraic  gut   or   carbolised   silk.     On    removal  of   the   drainage-tube, 
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clamped  with  Hpeneer  Wells's  forceps,  and  securing  any  spir 
vessels,  free  oozing  often  t^akes  place,  but  ceases  epontaneously, 
hspmorrhage  being  arrested,  the  upper  flap  is  puuctiired,  and  the  uretfcr^ 
drawn  through  the  face  of  the  Oap»  slit  up,  and  stitched  in  situ,  T^Z^ 
two  flaps,  upper  and  lower,  are  then  united  by  a  few  pointe  of  carboli^^^ 
silk  and  horsehair  suture* 

ITiifi  method  secures  a  natural  skin-covermg  for  the  severed  corph^^ 
cavernosa,  and  prevents  the  delay  and  irritation  which  healing  by  gr^:^^!^ 
lation  entails.     A  similar  operation  was,  long  ago,  suggested  by  ^xxyf 
Miller,  of  Edinburgh,  but  this  surgeon  cut  his  flap  from  below,     I^  ^ 

FiCK  189, 


The  appejLrance  of  tbe  pArts  &  moutb  after  complete  flmputatioii  of  the  pe 
custration,  and  removal  of  Golarged  glands.  The  opening  ol  tbe  urethra  is  not 
seen,  being  eitu&ted  at  the  perinieo'Scrotal  junction.  The  dot*  mark  Uie  CQluitef* 
pmieturea  for  draioagc-tubes.    {Di4ta««*  of  Male  Orffttnn  of  Gtneration.) 

I  have  recommended,  the  flap  is  taken  from  above,  the  skin  wiU  te 

found  to  fall  into  position  more  readily  over  the  raw  surfaces  of  the 
corpora  cavernosa.  After  all  these  operations  the  patient  should  pass  ^ 
short  piece  of  bougie  at  regular  intervals. 

Occasionally,  severer  operations  are  entirely  justifiable. 

Thus,  where  the  penis  is  involved  as  far  back  as  the  scrotum, 
entire  penis  sliould  be  extirpated,  if  the  inguinal  glands  are  not  seriously 
involved,  and  if  the  powei*s  of  repair  are  satisfactory.  The  patient 
being  in  lithotomy  position,  the  scrotum  is  to  be  split  deeply  along  the 
whole  length  of  the  raphe,  and  the  corpus  spongiosum  carefully  dit-^ 
sected  out.     This  step  may  be  facilitated  by  passing  a  large 


J 


»rge  soiin(}^| 
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When  the  triangular  ligament  is  exposed,  the  above  instrument  is 
removed,  and  the  corpus  spongiosum  which  has  been  dissected  out  is  cut 
through,  enough  being  left  to  bring  out  in  the  perinaeum.  By  means 
of  a  blunt  dissector,  the  crura  are  then  detached  on  either  side  from  the 
pubic  arch,  and  the  incision  being  prolonged  around  the  penis  above, 
the  suspensory  ligament  is  divided,  and  the  dorsal  arteries  secured. 
The  cut  end  of  the  corpus  spongiosum  is  now  slit  up  and  stitched  in  the 
posterior  part  of  the  scrotal  incision,  and  all  the  rest  of  the  wound  closed 
by  sutures.  Drainage  must  be  provided  by  a  small  tube,  or  by  horse- 
hair drains.  Similar  operations  to  the  above  have  been  performed  on 
several  occasions,  but  the  important  modification  of  dissecting  off  the 
crura,  and  thus  ensuring  complete  removal  of  the  cancerous  organ  and 
its  capsule,  was  brought  before  the  notice  of  English  surgeons  by  Mr 
Gould  (Lcmcet,  1882,  May  20,  p.  821). 

In  most  cases  of  amputation  of  the  penis  the  patients  will  be  wise  in 
consenting  to  castration —an  operation  which  will  add  in  many  cases 
largely  to  their  comfort,  and  at  a  very  slightly  increased  risk.  (Wheel- 
house,  Bint.  Med.  Joum.,  1886,  vol.  i.  p.  187.) 

Question  of  Bemoving  Enlarged  Glands. — These  should  always  be 
extirpated  at  the  same  time  as  the  amputation  of  the  penis,  together 
with  as  much  of  the  lymphatic  vessels  and  surrounding  cellular  tissue 
as  possible,  preferably  in  one  piece  in  order  to  avoid  the  escape  of 
cancer  cells  into  the  wound.  As  long  as  the  glands  are  involved  by 
growth  only,  hard  and  separate  from  each  other,  it  will  be  comparatively 
easy  to  accomplish  this,  and  thereby  add  materially  to  the  prolong- 
ation of  the  patient's  life.  But  where  they  contain  not  only  secondary 
deposits,  but  also  inflammatory  matter,  owing  to  ulceration  having  set 
in  at  the  seat  of  the  primary  lesion,  satisfactory  removal  of  the  glands 
is  always  a  matter  of  great  difficulty  and  often  impossible,  owing  to 
their  sofbness  and  tendency  to  break  down,  to  their  adhesions  to  their 
capsules,  and  the  matting  of  these  to  the  surrounding  parts,  the  vascu- 
larity of  which  is  increased,  and  tendency  of  the  overlying  skin  to 
become  adherent. 

In  all  such  operations  the  parts  should  be  disturbed  as  little  as 
possible,  as  erysipelas,  sloughing,  and  superficial  gangrene  are  very 
likely  to  follow  these  operations  where  planes  of  fascia  are  much 
interfered  with,  and  where  the  blood-supply  is  but  poor. 

The  wound  may  be  irrigated  from  time  to  time  during  the  operation 
with  a  solution  of  mercury  perchloride,  I  in  4000. 

Iodoform  and  sal-alembroth  gauze  dressings,  or  boracic-acid  lotion,  if 
erysipelas  is  feared,  will  be  found  the  best. 

For  much  faller  information  on  this  and  many  other  points  I  may 
refer  my  readers  to  my  Diseases  of  the  Male  Organs  of  Oeneration, 
pp.  707-745. 


CHAPTER  XIII. 

OPERATIONS  ON  THE  SCROTUM  AND  TESTICLE 

BADICAIi  CUBE  OP  HYDBOCELE.*— VABIOCELB.— 
CASTBATION.—OBCHIDOPEXY.— VASECTOMY. 

BADICAIi  CUBE  OF  HYDBOCELE. 

In  a  paper  written  twenty-four  years  ago  (Lancet,  Sept.  i,  1877),  I  drew 
attention  to  the  uncertainty  of  the  radical  cure  of  hydrocele  by  iodine 
injection,  as  usually  practised.  Thus,  out  of  forty-four  cases  treated 
with  solutions  of  iodine  and  potassium  iodide  at  Guy's  Hospital,  I  found 
that  the  treatment  failed  in  eight  cases,  and  that  in  two  it  failed 
twice. 

Latterly,  I  believe  that  surgeons  have  I'ecognised  that  the  risk  of 
i^ecurrence  is  greater  than  that  of  excessive  inflammation,  and  thus 
stronger  solutions  have  been  made  use  of — e.g.,  the  Edinburgh  tincture 
of  iodine — and  some  of  the  injection  has  been  allowed  to  remain*  As  it 
is  still  a  fact,  however,  that  no  one  method  of  cure  can  always  be  relied 
upon  as  I'adical  for  this  troublesome  complaint  the  three  following 
will  be  mentioned  here — viz. : 

i.  Iodine  Injection,  ii.  Injection  of  Carbolic  Acid 
iii.  and  iv.  Partial  Excision. 

Iodine  Injection. — Supposing  the  patient  be  healthy,  not  pre- 
matui'ely  aged,  and  amenable  to  directions,  the  surgeon  often  begins 
with  this  as  less  painful,  requiring  no  open  wound  or  dressing,  and 
finally,  as  necessitating  much  less  the  recumbent  position. 

I  have  at  p.  466  drawn  attention  to  the  frequency  with  which  ^ecu^ 
rence  is  liable  to  take  place  if  dilute  injections  are  used.  Elsewhere 
I  have  written  as  follows :  "  While  I  believe  that  the  absolute  certainty 
of  iodine  injection  has  been  over-estimated,  yet  there  is  no  doubt  that 
failure  is  too  often  courted  by  want  of  the  following  precautions :— (^) 
The  use  of  a  too  dilute  solution ;  (b)  Not  bringing  the  solution  in  con- 
tact with  the  whole  of  the  sac ;  (c)  Not  \nthdrawing  all  the  hydrocele 
fluid  ;    (d)  Injecting    large    hydroceles    immediately   after    they  are 


♦  The  methods  of  injection  given  below  refer  to  hydrocele  of  the  tunica  vagin*!^* 
and  to  encysted  hydrocele.  Antiseptic  incision  and  partial  cxcisiou  of  the  sac  i* 
applicable  to  all  varieties  of  hydroceles,  including  the  congenitaL 
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emptied ;  (e)  Making  use  of  iodine  in  unsuitable  cases— viz.,  hydroceles 
with  thick  walls. 

The  method-  of  injection  with  iodhie  should  be  carried  out  as  follows : 
The  patient's  bowels  are  cleared  out  for  a  day  or  two  before,  and  it  is 
well  for  him  to  rest  with  his  hydrocele  well  supported  for  twenty-four 
hours  previous  to  the  injection.  The  fluid  is  first  most  carefully  dra\vn 
off  with  a  medium-sized  trocar,*  the  surgeon  then,  by  means  of  a 
sjTinge  with  a  platinum  nozzle  accurately  fitting  the  cannula,  injects 
steadily  2  to  3  dr.  of  the  tincture  of  iodine  {Edin,  Pharm.),  taking  care 
first  that  the  cannula  is  well  within  the  cavity  of  the  tunica  vaginalis. 
I  now  plug  the  cannula  with  a  small  wooden  spigot,  while  the  affected 
side  of  the  scrotum  is  gently  manipulated  and  shaken  so  as  to  bring  the 
fluid  in  contact  with  all  the  interatices  and  folds  of  the  serous  membrane. 
In  five  or  ten  minutes  the  cannula  is  withdrawn,  as  in  most  cases  it  is 
quite  safe  to  leave  in  the  above  given  amount  of  iodine.  The  puncture  is 
kept  carefully  closed  around  the  cannula  while  this  is  taken  out,  and  then 
closed  with  iodoform  and  collodion.  A  feeling  of  heat  is  noticed  during 
the  injection,  sometimes  amounting  to  sickening  pain,  referred  also  to 
the  inguinal  and  lumbar  regions,  and  the  neck  of  the  bladder.  Paint- 
ness  is  not  very  infrequent,  and  it  is  thus  well  to  tap  and  inject  the 
patient  while  he  stands  at  the  end  of  a  sofa,  or  lies  down. 

The  after-treatment  depends  on  the  amount  of  inflammation.  In 
most  cases  there  is  too  little  rather  than  too  much  of  this.  It  usually 
appears  within  two  or  three  hours,  and  if  it  be  slight  or  delayed,  the 
patient  should  be  told  to  walk  about  a  little,  and  the  sac  again  frequently 
manipulated.  The  patient  should  be  kept  to  his  bed  or  sofa  for  a  day 
or  two,  the  scrotum  supported,  and  plain  diet  given.  There  should  be 
no  hurry  to  employ  ice,  this  only  being  made  use  of  if  the  swelling 
threatens  to  be  great.  Morphia  may  be  given  freely.  Within  four  or 
five  days,  usually,  the  patient  may  get  about  wearing  a  suspender.  He 
should  be  prepared  for  a  return  of  the  swelling  after  the  injection,  other- 
wise he  will  be  disappointed  at  what  he  considers  a  recurrence  of  his 
disease.     The  swelling,  as  a  rule,  disappears  in  three  to  four  weeks. 

In  the  case  of  a  double  hydrocele,  if  the  patient  be  he&lthy  and  not 
advanced  in  years,  it  is  quite  safe  to  inject  both  sacs  at  the  same  time, 
but  in  elderly  or  weakly  subjects,  antiseptic  incision  will  be  the  safest 
course  if  the  patient  desires  an  operation,  otherwise  an  interval  should  be 
allowed  between  the  two  tappings. 

Carbolic  Acid. — This  method  was  introduced  in  1 88 1 ,  by  Dr.  Levis, 
of  Philadelphia  (Boston  Med.  and  Surg,  Joum,,  188 1,  vol.  cv.  p.  540). 
The  following  adrantcujes  have  been  claimed,  and  in  my  opinion  largely 
substantiated :  (a)  It  is  less  painful  than  iodine.  (0)  It  is  more  certain. 
Thus,  carbolic  acid  produces  almost  uniformly  the  proper  degree  of 
inflammation,  neither  falling  short  nor  exceeding  that  needful  for  pro- 
ducing plastic  lymph.  (7)  There  is  less  risk  of  sloughing.  (8)  The 
patient  is  only  kept  from  his  employment  for  a  day  or  two,  and  some- 
times for  a  shorter  time  than  this,  or  even  not  at  all. 

While  the  above  advantages  of  carbolic-acid  injection  over  that  by 
iodine,  especially  the  fact  that  it  entails  a  much  shorter  rest  and  absence 


*  By  some  a  solution  of  cocaine  is  now  injected.    I  prefer  not  to  use  this,  if  possible, 
00  that  no  dilution  of  the  iodine  injection  may  occur. 
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::..  Ar. :  .-  i.r  :r-:r?-— "i-^-  *:  -■-."r-  :i=ir  :-  An-ri-jti  iisr-lf.  where  this 
.v.--.'..*-.  >-Vr  '->-=--  ->-  ^"^JL^-Z  -^\.  iJi:  ^■--rrnr  -r-iT^: ni  have  had 
•-.r  .irj^T  ■r.yr-.z.r.'^  ::  -vimcjh^  .-a  r*^-?::.-*.  "H-j-  ire  not  in  entire 

T.-.  .-.  .>•  ?,:.  ::  N--  Y  ?>  A-  .;'  S"  .  J~Iy  rSS^.  p.  351.  in  a 
Tiizyr:  :^  r.r.-r.  ..r.  j  i:--.vri-:.  .n ::?::::.  ^^-"•:^.  "It  :?  a  striking  fact 
-:.A-  •,:  -..-  -A.r'-r*--  Ti.**^  ^  :::i--  r.:-:-  'sr.'.h.  rwo  Ha*!  h«rrn  treatiiHi 
':r..-:j-';»r--:  :.-'■'  :r.  ".'>  '~i".  .\j?  :*:  a'TcnpTsa  ciPr  r.v  lC-t  sarafpn.ces?  a? 
•r.A'  :.'-  .'-^i  ';■  :•-.::--.  \7-  i'i2.r^:T-  :r.rAr:niar:«:n.  I  icx-  no  reason  to 
>>-;:^-  -r/i-  ;-  ^i::  ^y-r  7i^:  1  -  :yh  r^^-Trr  rvr^-ilr^."  Dr.  R.  F.  Weir,  in 
*.'.■=:  '*:>•;;—;:.  'r.\'  :...  -v-^i  in  tr-.r  r^^aiiin^"  or  the  aK>vr-  piaper.  said  he 
'.vi  ■:l'-'-*1  vriro. '-:>a.  i  i  ir/rir:  :r>  iTr?  s:3ry  rinLr-i.  l.\x?a*!onalIy  ^elap^^« 
:.;ifl  o:.  :rr-.'.  :..--  i:.  :,  liri.-  crof-irtion.  however,  as  he  could  recall 
or;ly  :.".r  r  r.v-r  ::>•&:.■  e^.  a:- i  in  "h-sftr  thr  patients  wrre  cured  by  a 
rejj-vv-.:.  .-f  rh-  ram-  rrea^nienr.  In  three  of  thc-se  the  injei^tion  wa? 
r^rp^Ti^-'i  'fyj  ^f.<n.  a-  -uV-r-jient  rxperience  showed  that  a  lon^rer  delay 
-vo  i>:  j.r  obab;-.-  havr  r-^i.i^l  in  a  cure.  Helferich.  of  tirirfswald 
(Th^r'tj..  \fr/i'jj>^'f ,-'/:,  isy^t.  has  r-:rte«:l  carboliivaoid  injection  bv  Levi??' 
r;:*-Tii'.'i  in  '.;v-r  rhiny  «a:^'^>.  with  known  results  in  twent]L'-seven  :  nvenrv- 
on*'  '.v»'r-  r-ir-'l.  -ix  !'-Ia]'^'=^l :  all  of  rhrse  latter,  save  one.  being  cured  by 
fx  fn-li  in'rcrion.* 

'2)  Much  Reaction.  Cellulitis  and  Suppuration. — It  is  right  to  say 
rlirir  in  -orn*-  r.f  the  ca.re>  in  which  this  has  followed  on  the  injection  of 
c:ii]ffA\i:  hr'ul  an  exr^^.-ive quantity  jfeenis  to  have  been  employed.  Thus, 
fir.  K.  A\i\}f'  (Xen:  York  MetLJonrix.,  December  22.  ii>S3).  reports  that  he 
iiij^-r-twl  rln-^*-  dnichms  of  c-arbolic  acid  and  glycerine  into  a  large  hvdro- 
c*-\f  <!i(\  and  that  acut»^  .suppuration  followed,  requiring  incision,  which 
riin-d  rhf  liydifK-'lH.  He  allows  that  the  above  quantity  is  excessive,  onr 
Hififrhm  alway.s  .-ufficing.  Dr.  Weir  (loc,  (^iijfra  cit.).  in  one  case  in  which 
tlie  iodin<^-  tivjitnirnt  had  faib'd.  injected  three  drachms  of  carbolic  acid : 
tlii.s  wfiii  follow«*d  by  the  usual  al^sence  of  pain,  but  with  recurrence  of 
tlir-  swi-lling  in  a  few  days,  which  went  on  to  suppuration,  and  after  in- 
r-isirin  of  tli«-  sar.  shn-ds  and  large  masses  of  membrane  wei-e  dischargi-«l. 
gangn-nr  of  nr*arly  the  t-ntiiv  tunica  vaginalis  being  produced. 


*  Mr.  SoiiTliHiii  (L/fnrrf.  1887,  vol.  ii.  j)  515)  mentions  a  case  which  recnrn.il  wirhiij 
th*-  iiioiiih  of  the  iiijpction  with  carbolic  acid,  and  was  then  treated  by  antiv.'p::.' 
inci.»,ion  and  juirtisil  excision  of  the  sue. 
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Tlie  above  r^ses  of  Weir  and  Helferich  show  that  accidents  have 
followed  even  %vhen  the  amount  of  carliollc  acid  used  is  smalh  They 
siag^est  tliat,  eonsideri ug  thf*  enniparatively  recent  introduction  of  this 
methofl,  and  the  restricted  nmnher  of  surjL^eonft  hy  whom  it  ha^  been  used, 
complieations  are  at  least  ass  frequent  as  after  iodine  injection. 

(3)  Carbolic  Acid  Foiaomng; — ^Most  writers  have  distinctly  state^l 
that  this  does  not  occur.  If  is  certainly  extremely  rare,  as  it  is  probable 
the  snrfacei^  are  sealed  by  the  carholic  acid. 

But  Dr.  J.  Murpliy,  at  a  discussion  at  the  New  York  Association  (New 
York  MetL  iCeamL  June  20,  1891  K  .said  be  liad  known  of  three  or  four 
casei?  in  which  carbolic  acid  utierl  in  this  %va3'  was  followert  by  bad  effects, 
especially  on  tlie  kidneys.  He  had  seen  one  case  terminate  fatally,  and 
he  could  not  attribute  tin's  death  to  any  thin  ^5-  but  carbolic  acid  poisoning. 
He  did  not  know  how  nnich  carbolic  acid  was  used. 

The  Injection. — After  the  usual  tap]iin«r,  Or  Levis,  hy  means  of  a 
sjriti^^e  whieli  has  a  nozzle  sutheiently  lon^'and  slender  to  reacli  entii'ely 
through  the  cannula*  injects  about  a  dmrkm  ((.*/ cnfstfils)  of  rarhoilc  arif), 
which  nnist  l^e  kept  liquid  by  a  live  or  ten  per  cent,  addition  of  glycerine 
or  water.  The  former  should  be  preferred.  No  more  fluid  is  to  be  iised 
for  dilution  than  is  absolutely  necessary.  Liquefaction  by  heat  is  inad- 
missible, a.s  solidification  is  in  tliis  case  liable  to  follow  in  the  cannula. 
As  soon  as  the  carbolic  acid  is  hwlged  in  the  sac,  the  scrotum  is  freely 
manipulated,  so  as  to  diffuse  the  carbolic  acid  uniformly.  A  sense  of 
waiTiith  is  produced,  rpiickly  followed  by  decided  numbness. 

My  own  ex|ierience  is  too  limited  to  Ije  of  any  value.  Of  late  years  I 
have  used  antiseptic  Incision  %\^ith  pai-tial  excision  of  the  sac,  and  have 
been  so  well  satisfied  witli  it  as  to  firefer  to  use  it  where%^er  the  patient 
can  lay  up.  But  wbt^re  this  is  objected  to,  I  have  used  iodine  and  car- 
bolic acid,  but  the  latter  only  in  eleven  cases.  None  have  i'ecuri*ed  to 
my  knowledge,  and  some  have  been  watched  for  over  three  years. 
Theiv  is  no  need  of  Levis's  special  instrument.  What  is  eiisential  is 
to  use  carbolic  acid  liquefied  with  glycerine,  not  to  inject  more  than 
one  draclim,  and  to  lod^e  it  well  w^ithin  the  tunica  vaginalis.  This 
may  be  done  by  means  of  one  of  the  large  exploring  hyfiodermic 
needles,  which  hold  60 — 100  minims.* 

The  needle  attached  to  the  syringe  is  first  lodged  safely  in  the  cavity 
of  the  hydrocele,  which  is  then  tapped  in  the  ordinary  way  with  a  fine 
hydrocele-troeai\  When  the  sac  has  been  thoroughly  emptied,  the 
cannula  is  withdrawn,  and  the  syringe,  previously  cleansed,  containing 
the  solution  must  l>e  sci^wed  on  to  the  neeille.  which  has  been  ke]»t  in  s-itu, 
and  the  solution  injected-  However  this  is  done  tlie  carbolic  acid  must 
be  brought  in  as  complete  contact  as  possible  with  the  intei'ior  of  the 
aac,  by  manipulating  tlie  scrotum,  turning  this  from  side  to  side,  upside 
down.  &c.  I  have  employed  sti*apping  or  suspension  \vith  cotton  wool 
packing  later,  as  after  the  use  of  iodine. 

Partial  Excision  of  the  Sac. — This  latter  is  often  spoken  of  as  excision 
of  the  tunica  vaginalis.  As  tlie  parietal  layer  of  the  serous  membrane 
can  alone  be  removed,  I  prefer  the  above  title. 


•  I  Icamt  tire  value  o£  theac  in  small  hydrtx^eles,  as  iu  those  of  the  cord,  or  the 
iflfantjlc  variety  in  boj»»  from  the  L-^te  Mr.  Berkeley  Hill  (^Brit.  Mrd,  Joum.,  1886, 
vol.  i*  p.  ii6^).     Following  Mi\  HilL  I  have  al.*u  i;ivcn  an  miaej^lhetic  in  childicn. 
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A.  AdvaBtages. 

( I )  Its  gri-Ater  certainty.  While  it  is  right  to  remember  that  no 
methfxl  can  be  absolutely  re  lied  uixin  as  radical,  and  that  hydroceles  have 
recuri'ed  even  after  incision  and  partial  excision  of  the  sac,*  there  can 
be  little  doubt  that  this  must  be  ejctreinely  rare,  since  after  efficient 
removal  of  the  parietal  layer  of  the  tunica  vaginalis,  tbf  cavity  must, 
with  verj^  few  exceptions,  be  entirely  obliterated.  A  method  which  further 
removes  a  lar^e  part  of  this  &ecreting  surface  must  d  ^rriori  be  surer 
than  those  method?*  wliicli  do  their  work  as  it  wei*ein  the  dark,  in  which 
the  drainage  must  n^eds  bt^  imperfect,  the  quantity  of  the  irritant  em- 
plo^'ed  necessarily  limited,  it  being  tlius  always  left  doubtful  how  far 
the  injection  has  been  weakened  by  dilution  or  chemical  change,  and 
how  far  folds  of  the  inner  surface  of  the  tunica  vaginalis  have  escaped 
inflammation  at  alL  On  this  account  1  prefer  to  mate  use  of  partial 
excision  in  all  cases  where  the  general  condition  of  the  patient  is  satis- 
factory, and  where  he  is  willing  to  lay  up  for  a  short  time. 

The  oases  to  whicli  this  method  appears  to  me  to  be  especially 
suitable  are  thoBe  where  (a)  iodine  or  carbolic  acid  has  previously 
failed,  (fi)  where  the  sac  is  very  large  or  has  very  thick  walk.  Where 
the  sac  is  simply  ver^-  large,  but  not  much  thickened,  it  can  be  safely 
and  snceessfnlly  injected,  if  thin  is  preferred,  by  tapping  firat  and  then 
allowing  only  an  interval  t^f  two  or  thi*ee  weeks  to  elapse  before  the  s*ac 
is  injected.  But  if  the  walls  are  much  thickened,  there  are  the  risks 
that  after  tapping  they  cannot  collapse  readily,  and  so  be  brought  in 
contact  with  the  irritant,  and,  while  in  a  sac  like  this  it  is  always  un- 
certain if  the  due  amount  of  inflammation  will  be  secured,  there  is  also 
a  risk  that  owing  to  the  little  vascularity  of  a  thickened  sac  sloughing 
may  take  place*  (j)  Where,  on  account  of  ill-health  or  age,  the  risk  of 
inflammation  after  injection  of  an  irritant  is  especially  to  l>e  dreaded. 
(S)  Where  the  surgeon  is  desirous  of  ex]iloring  the  sac  of  the  tunica 
vagituiHs,  as  in  cases  where  enlargement  of  the  testis  of  a  doubtful 
nature  coexists  with  liydrocele,  and  does  not  }'ield  to  ordinary  treat- 
ment, where  a  hmmatocple  has  supervened  on  a  hydrocele,  or  in  the 
mucli  rarer  cases  of  loose  bodies  in  the  sac  of  the  tunica  vaginalis,  (e) 
Where  several  h^^droceles  co-exist — ejj.,  either  double  hydi'ocele  of  the 
tunica  vaginalis,  or  a  vaginal  and  encysted  hydrocele,  (f)  In  certain 
cases  of  hydrocele  complicated  with  hernia — e.g..  (i)  in  young  subjects 
where  a  radical  cure  of  both  is  desired,  (2)  in  much  older  patients,  where 
the  hernia  is  irreducible,  where,  especially  in  unhealthy  patients,  there 
is  a  risk  of  the  in  Ham  mat  ion  set  up  by  tire  injection  extending  to  the 
sac  of  the  hernia,  (■>?)  In  cases  of  congenital  hydrocele  a  careful  incision, 
with  antiseptic  precautions  will  be  safer  than  any  other  method  of 
radical  cure  if  the  pressure  of  a  truss  for  the  obliteration  of  the  com- 
nmnication  with  the  peritonaeal  sac  cannot  be  persevered  with.     An^ 

♦  On  tbifl  poiut  a  valuable  paper  by  Mr.  11.  Morris,  followed  by  an  ititeresting  di^ —  - 
CttSiiaa  CMed.-Chir.  Soc,  Feb.  28, 1888),  should  b<?  consulted  (i?ri7.  Mt*d,  Jl^wnt.,  March  3^  ^ 
188S).  Two  oaftes  of  recQrrence  after  partial  exciaion  of  the  sac  were  related.  Mr  — 
PoUock  mentioned  one  even  more  extraordinary.  This  recarred  repeatedly — t,r,,  aftcK= 
two  injections  with  iodine,  the  intToduction  of  a  silver  wire  scton  and  '^* ample  sap  — 
pnrarion":  finally^  the  sac  was  laid  open  and  lint  inserted  for  a  fortnight,  Tb*^* 
hydrocele  again  reourrcdt  ami  the  patient  declined  uny  further  treatment  than  simple* 
tupping. 


R/IDICAL  CURE  i>F  IIVDROCELE. 


469 


the  same  course  wiJl  be  wise  in  the  case  of  encysted  hydroceles  of  rhe 
eoitl,  when  their  important  surroundings,  mobility,  and  their  difficidt 
lixation  before  injection  are  considered. 

(B)  The  disadvantages  oi'  this  method    must  next   be   considered. 
(  I)  As  pointed  out  in  my  paper  in  1877^  it  undouhtedly  involves  nioi'e 
-friouble  than  that  by  injection.     While  it  can  be  completc^l  in  a  quarter 
^_>f  an  hour,  an  aneesthetie  will  be  required^  and  there  is  also  the  trouble 
cjf  the  subsequent  dressings,  and  there  is  also  more  need  of  absolute 
m^est.     Thus  the  jxitient  will  be  confined  to  his  bod  for  a  week  or  ten 
relays,  and  after  this  will  have  to  keep  quiet  on  a  sofa  or  in  an  armcliuir. 
C2)  With  regard  to  the  amount  of  subsequent  orchitis,  pain,  swelling, 
«\'c.,  I  am  of  opinion  that  this  varies,  but  not  as  much  as  after  iorhne 
injection.     In  the  early  days  of  this  method— the  Schnitt  method  of 
Tolkmann— when  after  incision  of  the  tunica  vaginalis  this  cavity  was 
^^-arefnlly  phi^'ged  witli  strips  of  aseptic  gauze  to  j>roniote  changes  in 
the  serous  membrane,  orchitis  to  a  painful  degree  was  not  uncommon  ; 
"hut  of  late  years  when,  after  incision  of  the  sac,  the  parietal  layer  of 
the  tunica  vaginalis  is  gently  detached  from  the  scrotum  and  cut  away 
close  to  the  epididymis  and  the  testis,  I  have  been  extremely  struck  hy 
the  ver}^  small  amou!it  of  pani  suffered,  in  spite  of  the  disturbance  and  the 
liandling   entailed  of  the  parts    concerned.     (3)  With   regard    to   the 
duration  of  the  after-treatment,  this  is  in  favour,  but  not  so  distinctly 
as  would  a|ipear  at  lirst  sight,  of  the  injection  methtHb     With  regaid  to 
the  injection  of  carljolic  acid,  this  is  most  certainly  so  (p.  465).     Iodine 
has  also  an  advantage  in  time  less  clearly  marked.     Thus,  after  injection 
with  carbolic  acid,  the  patient  may  perhaps  not  have  to  lay  up  at  all. 
After  forty-eight  houi-s  he  will  probably  be  able  to  follow  his  emjiloy- 
ment  if  not  an  arduous  one.     After  the  use  of  iodine  the  patient  will 
probably  be  able  to  get  about  after  the  first  week.     But  these  dates  are 
only  approximate ;  even  with  regard  to  carbolic  acid  it  is  inipoesible  to 
read  through  a  large  number  of  cases  reported  by  American  and  other 
surgeons  without  seeing  that  intlamnnatory  reaction,  crippling  to  loco- 
motion, does  occur  more  frequently  than  would  be  gathered  from  the 
reports  of  those  surgeuns  who  have  advocatcrl  it  most  strongly.     And 
again,  as  is  shown  above,  while  carbolic  acid  is  extremely  convenient^ 
it  is  clear  that  there  is  no  absolute  certainty  about  it.  and  that  repeated 
injections  have  been  called  for  in  many  cases.     After  iodine  injection 
the  scrotum  is  often  not  its  natural  size,  and  the  patient  not  free  from 
all  encumbrance  till  between  the  second  a!id  the  third  week.     By  the 
latter  date,  after  partial  excision  ot*  tht*  sac.  the  patient  will  be  quite 
well  and  able  to  get  about.     (4)  As  to  the  rit^ks  of  htemorrhage,  cellu- 
litis, and  sloughing,  which  have  bc^en  described  by  some  writers,  I  can 
only  &ay  that  1  have  never  seen  them  in  an  experience  of  twenty-one  cases 
of  antiseptic  incision,  and  of  antiseptic  incision  and  excision  of  the  sac. 
Operation. — The  |»atient  having  been  prepared  for  the  operation,  the 
parts  sliaved  and  well  cleansed  with  soap  and  water  used  with  a  tlannel, 
and  then  washed  with  a  dilute  solution  of  carliolic  acid  or  mercury  pei^ 
chloride,*  ether,  or  A,C.E,  is  given.     The  surgeon,  the  sciotal  tunics 

♦  Ab  it  U  of  the  utmost  importance  that  there  should  bo  no  irritation,  or  erythema 
iiei  tip,  which  mnj  cause  discomfi^rt  and  subsequent  resllesi*iic$3  and  also  siippumiioa 
and  alow-ness  of  healing,  the  antiseptic  tiolntioui',  which  are  all  irritants,  should  be  used 
both  before  or  during  the  operation.  a«  dilute  as  its  safe  to  the  very  delicate  serutal  i«kiii 
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being  made  tense  by  his  left  hand  or  hv  an  assistant,* 
down  to  the  hydrocele,  from  the  top  to  the  bottom  of  the 
then,    before   opening   this,  arrests   any  bleeding   points   by 
Spencer  Wells's  forceps.     The  hydrocele  is  then  opened  soffirieaitir 
admit  a  finger,  which  makes  out  definitely  the  position  of  the  xe^Wl 
tlie  tunica  vaginalis  is  then   finely  but  carefully  slit  op  with  blu 
pointed  scissors.     As,  when  the  hydrocele  is  opened,  the  fluid  essca] 
with  much  force,  the  sac  at  once  collapses  into  folds,  and  scissors  will 
found  preferable  tu  the  knife.     Tlie  incision  into  the  tunica  ra^ 
should  be  as  free  as  h  safe,  for  a  free  incision  will  at  onc>e  admit  of  T^ 
removal  of  the  parietal  layer  and  a  thorough  examination  of  the  recesses 
of  the  serous  sac.     If  a  small  one  only  is  made,  oiling  to  the  contraction 

of  the  dartos,  the  above  steps  will  be  faund 
impossible.  Further,  a  large  incision  i«, 
by  the  above,  soon  folded  into  a  lii 
space,  and  heals  as  quickly  as  a  small 
Spencer  Wells*s  forceps  are  then  apj>lii 
to  every  bleeding  point  in  the  cut  ed: 
of  the  sac.  The  forceps  on  either  siifc 
serving  to  widely  open  out  the  wound,  the 
testis  and  epididymis  are  examined  for  any 
cysts,  sometimes  present  about  the  lirtMl 
of  the  latter.  The  inner  surface  of  the 
tunica  vaginalis  is  carefully  scmtinised  for 
any  fibrous  bodies  attached  or  loose  in  aiJT 
of  its  folds,  or  for  false  membranes  and 
tliickenings.  As  any  of  these  may.  by 
kt^eping  up  irritation,  lead  to  a  recurrence 
of  the  hydrocele,  they  should  be  dealt  ' 
the  cysts  being  snipped  away  after  li^j. 
of  their  pedicles  with  fine  catgut.  Tlie 
parietal  layer  of  the  tunica  vaginalis  is 
now  gently  detached,  or  (leeled  away  from 
the  scrotum  as  far  as  is  safe — i,e.,  v\*>ae 
lUdicAl  core  of  bydimeb.  To  Up  to  the  epididymis  on  the  outer,  and  to 
6how  the  extent  to  which  the  tu-    the  back  of  the  testicle  on  the  inner  ^idi*. 

Vmrwoegli,  scissors,  and  forceps  applied  to  all  bleeding 

points.  (Vule  Vig.  190.) 
If  any  false  membranes  ai-e  now  present  over  the  testicle  aod 
epidid3Tnis  or  the  small  part  of  the  parietal  tunica  vaginalis  that  renmins, 
these  are  to  be  detached  with  a  sharp  spoon.  The  blee<ling  which 
follows  may  be  wmait  and  require  very  hot  solutions  of  mercury  per- 
chloride,  or  Jljin  pressure  with  a  sjionge.  Diffei-ent  ways  of  clijsing  the 
Avound  have  been  employed.     In  all  my  cases  I  have  followed  Bergmann, 


— €.g,,  carbolic  acid  1  in  30,  and  mercury  perchloride  i  in  4000.     For  the  same  reaKUi 
no  scrubbing  with  a  nail-bruak  is  advisable.    These  may  seem  trifles,  bMl  lb«  .^       " 
have  a  very  important  bearing  on    the  after-rcsuir.     To  promote  relaxation 
dartos  and  prevunl  contraction^  and  thus  curling  in  of  the  ekin,  warm  solutions  9:       ' 
W"  uf»ed« 

•  The  position  of  the  testis  should  Jirst  be  tnadc  out  by  transluocney.    Tb*- 
ahowy  jstep  of  opening  vhe  hydrocele  at  one  cut  might  endanger  the  oosd  and  teau 
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and,  liavino-  cut  away  the  serous  sac  IVeely,  liave  sutured  its  edges  to 
tliose  of  the  skin  with  stitches  of  line  catgut.  But  I  have  gone  farther, 
knowing  liuw  rebellious  some  hydroceles  are  fp.  468)^  and  1  have,  after 
thus  suturing  the  tiuiiea  va^jfinalis  and  skin,  wiped  over,  once,  and  very 
lightly,  what  is  left  of  the  parietal  layer  of  the  latter  and  the  visceral 
layer  on  the  testicle,  with  silver  nitrate.  1  have  not  found  that  thi:^  has 
been  subsequently  followed  liy  orchitis  or  pain. 

Mr.  Ijwkwood  recouiuiends  that  the  top  of  the  incision  should  be 
a  full  ineh  from  the  root  of  the  penis;  that  any  upward  prolongation 
of  the  hydrocele  along  the  cord  .should  be  dissected  out ;  that  in  cases 
where  the  origin  is  doubtful,  or  svhere  the  hydrocele  is  large  and  of 
long  standing*  and  the  testicle  may  be  wasted,  it  is  wise  to  obtain 
permission  beforehand  to  remove  the  testis.  Mr.  Lock  wood  finds  it 
easier  to  separate  the  tunica  vaginalis  while  still  distended.  It  is, 
he  believes,  quite  unnecessary  to  paint  tlie  tunica  vaginalis  vera  with 
chemical  irrit<T.nts,  or  to  injure  it:  mechanically.  On  this  point  readers 
should  refer  to  the  footnote  at  i>.  468. 

Instead  of  suturing  the  tunica  vaginalis  (as  above  described)  many 
surgeons  prefer  to  simply  let  the  testicle  drop  back  into  the  scrotum, 
and  to  close  the  skin  wound  in  the  usual  way,  leaving  a  small  drainage- 
tube  in  the  cavity  for  the  first  twenty-four  hours.  Drainage  is  necessary 
Ijere  since  some  oo/jug  nearly  always  takes  plaee  into  the  loose  cellular 
ti?4sue,  and  if  an  exit  is  not  provided  for  this  a  large  hfleraatoina  may 
farm.  Immediate  closure  of  the  whole  wound  in  this  way  results  in 
more  rapid  healing  and  earlier  convalescence.  The  sutures  having  been 
introduced,  it  only  remains  to  dust  a  little  iodoform  over  the  wound, 
dry  this  must  scru])u!oush\  and  apply  the  dressings.  Whatever 
material  is  used  t-aiv  must  be  taken  that  the  dressings  should  supply  the 
following  conditions — viz,»  they  must  be  aseptic,  duly  compressive,  and 
imirritating.  I  have  been  in  the  habit  of  using  green  lu^otective  and 
iodoform  gauze,  secured  in  place  by  firm  and  even  bandaging  with  a 
double  spica.  While  this  is  applied,  care  must  be  taken  that  the 
ecrotiun  is  kept  well  up  on  to  the  pubes.  This  is  a  cardinal  point,  and 
must  be  attended  to  not  unly  now,  but  later  iin,  at  and  after  each 
dressing.  It  prevents  ledema,  baggings  and  inllammation,  and  thus 
also  pain,  and  hastens  rapid  repair  of  the  wound.  When  the  dressings 
are  iji  situ,  a  pari  of  carbolised  tow  should  be  ke]jf  over  tlie  anus,  to 
prevent  flatus  or  feces  contaminating  the  closely  adjacent  wound.  If 
the  skin  incision  has  been  closed,  the  wound  will  be  healed  in  a  week; 
but  if  Berguianirs  jilan  is  adopted,  a  longer  time  will  be  requu'cd  for 
this.  On  the  third  or  fourth  day  most  of  the  sutures  uniting  the  skin 
and  tunica  vaginalis  should  be  cut  and  removed;  by  the  fiftli  or  seventh 
day  the  patient  may  get  on  to  a  sofa,  and  by  a  date  varying  from  the 
fourteenth  to  the  twenty-first  day  he  may  usually  begin  to  get  about. 
with  a  suspender,  and  the  small  remaining  wound  protected  by  a  scaled 
dressing  (some  sal-alenihroth  or  iodoform  gauze  sealed  on  with 
collodion)  changed  every  few  days,  or  by  one  of  iodoform  or  resin 
ointment.  As  the  repair  with  aseptic  wounds  is  rapid,  but  often 
filamentous  and  weakly,  I  ad\'ise  the  use  of  a  suspender  for  six  months 
or  a  year  after  the  operation,  and  longer  if  occasions  arise  for  hard 
exercise,  such  as  riding,  Ac. 
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Indications. — While  ])alliative  treatment  will  be  sufficient  in  the 
great  majority  of  cases,  if,  at  the  same  time,  due  attention  is  paid  tot 
the  general  health,  the  occupation  and  habits  of  the  patient,  and,  wlien^ 
this  is  required,  to  his  sexual  hygiene,  an  operation  will  be  justifiably 
in  the  following  cashes : 

(i)  Where  tlie  patient  is  precluded  from  entering  one  of  the  publ^, 
services,  or  any  occupation  involving  much   activity   in   the  uprig^. 
position.    Thus,  out  of  the  twenty-eight  cases  in  which  I  have  operat^^ 
twelve  were  private  cases,  of  which  nine  were  applying  and  passed  into 
the  army  and  navy,  and  one  was  a  medical  man,  operate  upon  for 
double  varicocele  :  of  sixteen  hospital  cases,  one  was  desirous  of  entering' 
the  police  and  subsequently  did  so ;  one  was  a  goods-guard  on  probation 
and  found  that  a  large  left-sided  varicocele  threatened  to  spoil  his  proe- 
pects,  the  aching  pain,  which  invariably  followed  the  jumping  in  and 
out  of  his  brake  van,  being  only  relieved  by  the  patient's  lying  down, 
and  being  inevitably  brought  on  again  by  the  next  station.     This  man 
stopped  me  on  London  Bridge  some  five  years  after,  to  say  that  he  was 
in  regular  employment  as  a  goods-guard,  married,  and  the  father  of  two 
children.     Five  others  were  shop  assistants,  and  two  were  gardeners. 
(2)  In  any  case  where  the  varicocele  persists  or  steadily  increases,  in 
spite  of  treatment,  and  where  it  is  accompanied  with  much  distress, 
annoyance  or  pain,  or  where  it  interferes  with  some  justifiable  pursuit, 
such  as  riding ;    (3)  where  the  surgeon  has  satisfied  himself  that  the 
testicle  is  undergoing  atrophy  ;  (4)  where  the  varicocele  is  accomiiamed 
by  frequent  seminal  emissions  and  much  mental  miseiy.     In  the  two 
last  given  indications,  great  caution  must  be  shown  before  operation  is 
resorted  to,  and  the  last  is  the  most  doubtful  of  all.     Where  the  patient 
is  clearly  a  h^-pochondriac,  or  a  monomaniac  in  genital  matters,  no 
ojieration  is,  of  course,  to  be  thought  of.     It  is  certain  to  be  a  failure. 

The  choice  of  operation  is  a  very  large  one,  but  as  I  consider  that  one 
alone  lias  been  proved  to  be  alike  efficient  and  simple,  I  shall  not 
occupy  my  space  with  an  account  of  any  othei's,  or  with  the  history  of 
the  operation.  Like  so  much  else  in  operative  surgery,  the  only 
efficient  and  simple  ojieration  for  varicocele  dates  to  the  great  discovery 
of  Lord  Lister.* 

Excision. — This  operation,  performed  with  the  parts  well  in  sight, 
has  the  very  great  advantage  of  allowing  the  surgeon  to  carry  out 
each  step  with  precision,  to  include  what  he  thinks  safe,  and  no  more : 
it  does  away  with  the  risk  of  tmnsfixing  a  vein,  and  its  possibly 
disastrous  results  of  septic  thrombosis  ;  it  requires  verj^  few  and  simple 
instruments ;  while  Lord  Lister's  teaching  has  enabled  us  to  perform 
it  without  the  risks  of  haemorrhage,  cellulitis  and  blood-poisoning, 
which  were  so  terribly  frequent  in  operations  on  veins  performed  before 
his  day. 

For  a  few  days  before,  the  bowels  should  be  kept  well  open,  and  tlie 
diet  should  be  light  and  limited.  The  parts  should  be  shaved  and 
thoroughly  cleansed  with  soap  and  water,  and  then  lotio  hydr.  perch. 


♦  Mr.  llowsc  drew  attention  to  the  mctho<l  of  aseptic  excision  in  varicocele  (^"f** 
Jfosp.  Ji/'jorff,  1887,  vol.  xxiii.  p.  408). 
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I — ^4000  (p.  469).  It  is.  well  to  perform  the  cleansing  a  few  hours 
before,  and  to  keep  a  compress,  wet  with  the  above  lotion,  on  up  to  the 
time  of  the  operation.  The  patient  having  been  anaesthetised  with 
ether  or  A.C.E.  mixtiure,  the  vas  deferens  is  isolated,  and  either  kept  so 
by  two  fingers  of  the  left  hand,  or  handed  over  to  an  assistant,  who 
stands  on  the  opposite  side  to  the  surgeon.  In  either  case  the  latter 
mi^es  the  veins  prominent  by  grasping  the  affected  side  of  the  scrotum 
and  protruding  the  varicocele.  The  skin  incision,  which  should  be  about 
an  inch  and  a  half  long,  may  be  made  in  one  or  two  ways,  either  in  the 
scrotum  directly  over  the  site  of  the  varicocele,  or  above  the  scrotum 
and  in  front,  commencing  at  the  external  abdominal  ring  and  running 
downwards  towards  the  scrotum.  If  the  latter  plan  is  adopted  it  will 
be  found  that  the  varicocele  is  quite  easily  pushed  np  into  the  wound, 
and  it  has  the  advantages  of  rendering  the  operation  more  convenient, 
whilst  the  wound  is  more  easily  sutured  and  heals  more  certainly  and 
readily  than  one  which  involves  the  skin  of  the  lower  part  of  the 
scrotum. 

Care  should  be  taken  to  avoid  opening  the  tunica  vaginalis ;  if,  how- 
ever, it  is  opened,  the  opening  should  be  taken  up  with  Spencer 
Wells's  forceps  and  tied  up  with  fine  catgut,  or  it  may  be  left  without 
treatment.  If  the  wound  runs  an  aseptic  course,  this  complication 
will  give  very  little  trouble.  With  one  or  two  strokes  of  a  keen-edged 
scalpel  the  packet  of  veins  is  exposed  and  is  then  carefully  opened. 
The  surgeon  then  passes  a  steel  director,  first  at  the  upper  and 
then  at  the  lower  angle  of  the  wound  through  the  packet  so  as  to 
lessve  about  a  third  of  the  veins  behind  it ;  along  the  director,  which 
thns  keeps  a  track  open  and  easily  found,  an  aneurysm-needle,  or 
eyed-probe,  carrying  a  medium-sized  ligature  of  sterilised  silk,  is 
passed.  This  is  then  tied  firmly  round  the  included  veins.  If  the 
indBion  has  been  made  an  inch  and  a  half  long,  and  the  upper  and 
lower  angles  of  the  wound  are  well  retracted,  no  diflSculty  will  be 
experienced  in  placing  these  ligatures  near  enough  to  the  external 
abdominal  ring  and  testicle  respectively  to  ensure  removal  of  a  sufficient 
extent  of  the  enlarged  veins.  After  each  of  the  ligatures,  upper  and 
lower,  has  been  tied  securely  and  cut  short,  a  pair  of  scissors  is  run 
along  the  director,  and  the  packet  is  cut  through  about  a  quarter  of  an 
inch  from  each  ligature.  The  portion  of  varicocele  thus  included  is 
then  removed  by  carefully  clipping  it  out  with  a  pair  of  scissors ;  any 
croBS  branches  which  may  now  be  divided  are  secured  with  fine  chromic 

£t.  An  extremely  important  step  comes  next.  With  a  sharp-pointed 
If-corved  needle,  carrying  medium-sized  chromic  gut,  the  surgeon 
brings  into  accurate  apposition  the  two  ends  of  the  stumps,  the  ligature 
being  passed  through  the  centre  of  each  stump  close  to  the  correspond- 
ing ligature.  As  it  is  tightened,  an  assistant,  with  a  sharp-pointed 
probe,  brings  the  cut  ends  of  the  veins  on  the  face  of  each  stump 
sntlgly  and  precisely  together.  The  object  of  this  most  important 
detail  is  to  permanently  shorten  the  cord,  and  to  restore  the  natural 
suspension  of  the  testicle.  It  would  obviously  be  quite  impossible  in 
any  subcutaneous  method.  I  have  practised  this  detail  since  1887,  but 
as  Mr.  Bennett  was  the  first  to  draw  attention  to  this  step  (Ixincet, 
Feb.  1 891),  the  credit  of  showing  the  importance  of  it  must  be  his.  A 
little  iodoform  having  been  dusted  in,  the  sutured  cord  is  replaced  in 
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the  bottom  of  the  wound.     When  the  skin  is  much  relaxed,  I  finish  the 
operation  by  removing  widelvr  by  two  elliptical  incisions,  the  skin  on 
eitlier  side  of  the  small  wound  which  has  been  made,  the  ajjex  of  the 
incisions  being  placed  well  up  over  the  exU^nial  ring,    I  think  it  v\:e\i  to 
adopt  this  step,  as  I  lielieve  it  helps  to  brace  up  the  relaxed  parts:  but 
it  is  not  of  the  least  use  by  itself,  and  it  b  much  le^s  needed  now  if  the 
above-given  iirecaution  of  ligaturing  together  the  vein-stumps,  and  thus 
shortening  the  cord,  is  taken.     And  the  same  may  be  said  of  another 
ttep   which    shoidd    be  taken  before  the  close  of  the  operation— ia. 
ligature  and  renu>vul  of  any  very  enlarged  scrotal  veins,  a  step  which  I 
always  adopt  when  the  patient*s  attention  has  dwelt  on   these.    The 
irhole  wound*  superficial  and  deep,  is  then  cai'efully  scrutinised,  and 
every  bleeding-point  being  secured  is  thoroughly  dried.      The  edgw 
of  the   wound    are   then    carefully   adjusted   with    silk    or  horsehair 
sutures,  the  tendency  to  inversion  being  borne  in  mind. 

Dres^sings  of  green  protective  and  iodoform  gauze  are  then  applied, 
due  facilities  being  provided  for  the  patient^s  micturition.  In  secur- 
ing the  dressings  wt  situ,  care  should  be  taken  to  keep  the  scrotum 
well  up  on  to  the  pubes  by  bringing  the  turns  of  the  spica  from 
below  upwards  and  not  in  the  reverse  direction.  I  generally  change 
the  dressings  at  the  end  of  the  third  day,  immediately  after  the 
first  action  of  the  bowels,  and  again  at  the  end  of  the  first  week,  to 
remove  alternate  sutui*es.  At  this  date  the  patients  may  get  on  to 
a  sofa,  but  I  insist  on  their  maintaining  the  recumbent  position  for  two 
or  three  weeks.  Aseptic  union,  forming  quickly  and  without  the 
nuMliimi  of  granulations,  remains  w^eak  for  a  long  time.  If  the  stiimps 
of  the  cortl  have  been  sutured  together  there  is  much  less  need  fur  the 
imtient  to  wear  a  suspender  afterwards^ ;  but  to  give  the  operation  even 
chiince,  and  to  save  all  drag  and  tax  upon  }>iirts  w^hich  have  very 
ret-rntly  unite^l,  I  generally  advise  that  a  sus]>ender  be  worn  for  three 
months.  In  addition  to  the  support  which  1  believe  to  be  advisable 
while  the  sutured  stumps  of  the  cord  are  being  firmly  knit  together, 
I  am  of  opinion  that  the  continuance  of  support  to  the  parts  for  a  while 
prevents  a  too  rapid  oielting  away  of  the  little  nodular  mass,  which, 
callus-like,  marks  the  seat  of  the  operation. 

The  points  to  w^hich  I  attach  most  importance  in  the  operation  are 
maintenatice  of  strict  asepsis  thniughout,  suturing  together  the  two 
stumps,  and  so  shortening  the  cord  and  providing  for  suspension  of  the 
testicle  ;  arrest  of  all  haemorrhage,  thorough  drWng  out  of  the  wnund, 
the  use  of  a  hoi-sehair  drain  if  the  parts  have  been  much  disturbed,  atiti 
the  careful  application  oi'  an  antiseptic  dressing,  so  as  to  keep  t\^^ 
scrotum  w^ell  up  on  to  the  iml^^s.  I  look  upon  these  details  as  uicist 
necessary  if  rapid  healing  is  to  be  made  certain  of*  and  oellolitiit 
epididymo-orchitis,  and  hydrocele  prevented. 

Mr.  Bennett  (foe,  mi)ra  dt,),  in  his  operation  for  varicocele^  advoc^t^s 
some  diifereiit  and,  in  two  instances,  far  more  radical  steps ;  thus  (a)» 
he  does  not  open  the  general  sheath  immediately  surrounding  the  veins, 
as  by  leaving  it  intact  he  makes  certain  of  passing  the  ligature  around 
all  the  affected  veins,  as  none  of  these  ever  lie  outside  the  ij^^^ 
Furthermore,  the  fascia,  if  not  opened,  better  carries  the  weight*  of  the 
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dependent  testicle.  (J3)  Mr.  Bennett  considers  that  the  view  generally 
held  that  the  spermatic  artery  is  displaced  with  the  vas  deferens,  and 
thus  kept  out  of  the  way,  is  a  mistake ;  in  reality  the  artery  remains 
-with  the  veins.  Furthermore,  Mr.  Bennett  holds  that  the  artery  is 
usually  and  may  always  be  safely  divided  with  the  veins,  for  as  long  as 
the  wound  remains  aseptic  the  artery  to  the  vas  deferens,  "  and  some 
outlying  branches  of  the  spermatic  artery,  one  of  which  sometimes 
comes  off  high  up  and  so  may  easily  escape  division,  are  sufficient  to 
cany  on  the  blood  supply  to  the  testicle,  and  to  prevent  any  risk  of 
Atrophy." 

While  Mr.  Bennett's  plan  is  justified  by  the  results  obtained  by  his 
own  practised  hands,  I  feel  that,  writing  as  I  am  for  those  who  may  not 
have  had  many  opportunities  of  operating  for  varicocele,  I  ought  to  j)oint 
out  certain  grave  risks  which  I  consider  to  be  at  least  possible,  if  the 
above  teaching  is  widely  followed. 

First,  as  to  division  of  all  the  veins,  I  will  say  at  once  that  perhaps  I 
am  prejudiced  unduly  by  the  unfortunate  result  of  one  case,  which  I 
mention  below.  While  I  admit  that  recurrence  of  the  varicocele  may  be 
brought  about  by  removal  of  too  few  of  the  veins,  I  feel  strongly  that 
inclusion  of  all  of  them  in  the  ligature  involves  a  much  graver  risk. 
Further,  I  cannot  agree  with  Mr.  Bennett  that  it  is  safe  to  trust  to  the 
artery  of  the  vas,  or  branches  of  the  spermatic  which  may  come  off 
flufficiently  high  up  to  be  available,  and  some  small  unimportant  anas- 
tomotic branches  passing  from  the  sub-vaginal  tissue.  Mr.  Bennett 
allows  that  these  vessels  are  small  and  delicate,  and  points  out  that  any 
inflammation  about  the  parts  may  be  sufficient  to  choke  them,  sloughing 
or  wasting  of  the  organ  following  as  a  necessary  result. 

Thus,  while  in  no  way  criticising  Mr.  Bennett's  modifications  of  the 
operation  when  practised  by  himself,  I  strongly  advise  my  junior 
readera  to  make  use  of  the  simpler  and  very  efficient  method  given  at 
p.  472. 

The  chief  risks  and  causes  of  failure  in  the  operation  are  as 
follows : — 

I.  Sepsis  and  its  Besults. — The  risk  of  these  was  always  present 
Drith  the  old  subcutaneous  operations,  however  modified;  it  is  by  no 
means  to  be  lost  sight  of  with  the  open  operation  performed  with  the 
advantages  of  modem  surgery.  A  good  instance  of  sepsis  and  its 
dangers  is  recorded  by  Mr.  H.  Lee  {Clin,  Soc.  Trails.,  vol.  i.  p.  73). 
Bere  erysipelas,  repeated  haemorrhages,  sloughing  of  the  skin  of  the 
scrotum  and  penis,  and  multiple  abscesses,  followed  on  Mr.  Lee's 
operation  of  subcutaneous  division  of  the  veins  between  two  pins  secured 
with  figure-of-eight  sutures.  Mr.  Lee  also  mentioned  cases  in  which 
abscesses,  localis^  sloughing  of  the  skin,  and,  on  two  or  three  occasions, 
arterial  haemorrhage,  controlled  by  introducing  a  third  pin,  had  happened 
in  his  experienced  hands.  It  is  certain  that  other  operators  have  not 
been  so  candid. 

II.  Inclusion  of  too  many  Veins. — That  this  is  a  real  danger  is 
ahown  by  a  case  of  mine  which  I  published  {Syst.  of  Surg.,  vol.  iii., 
p.  571).  The  patient  here  had  a  double  varicocele,  that  on  the  left  side 
being  truly  colossal.  It  was  my  third  case,  and  was  operated  on  with 
precisely  the  same  precautions  as  to  the  vas  and  to  the  maintenance  of 
asepsis  as  those  given  above  (p.  472),  save  that  the  carbolic  spray  was 
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used  instead  of  irrigation.  Owing  to  the  huge  size  of  the  varicocele 
tliree  bundles  of  veins  were  removed,  and  even  then  a  large  number 
appeared  to  be  left,  the  varicocele  being  a  quarter  of  its  former  size. 
The  case  did  well  up  to  the  eighth  day,  when  the  wound  opened,  and  the 
lower  half  of  the  testis,  evidently  gangrenous,  presented  itself.  This 
was  cut  away  after  the  application  of  a  chromic  gut  ligature.  ThougK 
at  the  close  of  the  operation,  it  did  not  appear  that  too  many  veins  had 
been  removed,  such  must  have  been  the  case.  I  am  certain  no  injury 
was  inflicted  upon  the  vas  deferens ;  throughout  the  operation  this  was 
entrusted  to  very  careful  hands,  those  of  Dr.  B.  N.  Rake,  at  that  time 
my  dresser,  lately  of  Trinidad,  and  one  of  our  chief  authorities  on 
leprosy,  whose  untimely  death  has  cut  short  so  much  excellent  work. 

I II.  Becurrence  of  the  Varicocele. — I  am  of  opinion  that  if  operation- 
cases  were  more  thoroughly  followed  up  afterwards,  this  sequela  would 
be  found  to  be  more  common  than  is  thought  to  be  the  case.  It  is 
especially  likely  to  follow  the  subcutaneous  method,  where  the  patient 
is  allowed  to  get  up,  or  is  hurried  out  of  the  hospital  to  make  room  for 
another  case  as  soon  as  the  wound  is  healed.  To  prevent  this  risk  of 
recurrence  Mr.  Bennett  lays  stress  on  th^need  of  removing  the  entire 
plexus  of  spermatic  veins.  As  I  have  been  unfortunate  enough  to  meet 
with  a  case  in  which,  in  spite  of  care  taken,  too  many  veins  were 
ligatured  and  removed,  I  cannot  agree  with  Mr.  Bennett  (p.  475). 
Another  instance  of  what  appears  to  be  recurrence,  but  which  is  really 
an  escape  of  the  upper  part  of  the  spermatic  plexus,  may  be  due  to  the 
upper  ligature  being  applied  too  low  down  (Bennett).  In  this  case  the 
part  of  the  plexus  between  the  upper  ligature  and  the  external  ring 
remains  full,  and  may  give  trouble  for  a  time,  though  it  gradually 
shrinks. 

Insecure  knotting  of  the  ligature,  or  not  using  reliable  material,* 
may.  of  course,  lead  to  recurrence  after  any  method  in  which  ligatures 
are  used  but  the  veins  are  not  also  divided. 

CASTRATION  (Fig.   1 91). 
Indications. 

1.  Grou'th^  of  the  Tesfide. 

Diagnosis  of  Malignant  Disease  of  the  Testis. — As  the  records  of 
surgery  contain  many  instances  of  mistakes  under  able  hands — ^hsema- 
toceles  removed  for  malignant  disease,  and  malignant  disease  opened 
for  ha^matocele.  a  few  hints  may  not  be  out  of  place  here  on  the  subject 
of  castration. 

Contra-indications. — Castration  should  not  be  performed  when  the 
cord  is  extensively  involved ;  when  masses  can  be  felt  deep-seated  in 
the  iliac  fossa  and  lumbar  region ;  when  there  is  any  evidence  that  the 
liver  or  lungs  are  involved ;  or  when  the  jaundiced  sallow  tint  and 
rapid  emaciation  point  to  the  disease  having  become  general.  In  cases 
at  all  advanced,  though  the  patient  might  be  rid  of  an  encumhraniv. 
the  ()})eration  would  be  very  liable  to  be  followed  by  a  low  form  ot 
peritonitis,  or,  before  the  wound  was  healed,  swelling  would  pn:»HabIy 
a])l)ear  in  the  inguinal  region,  and  the  growth  soon  fungate  throogh 
the  wound. 


*  Mr.  Bcimctt  prefers  kangaroo-tail  tendon  ligatures. 
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The  following  are  the  points  on  which  most  reliance  may  be  placed : 

Continuous,  and  often  quickly  progressing  solid  enlargement  of  the 
testicle  or  epididymis  without  inflammation.  Sometimes  this  progress 
is  much  slower ;  occasionally  it  may  seem  to  be  in  abeyance,  but  careful 
watching  \Wth  frequent  examinations  (and  these  are  the  key  to  obscure 
cases)  will  show  that  the  enlargement  is  progressing  in  spite  of  treat- 
ment. Failure  of  well-directed  treatment :  where  the  swelling  is  small, 
still  oval  in  shape,  and  smooth  and  firm  in  outline,  a  brief  trial  of 
mercury  or  potassium  iodide  may  be  made,  combined  with  carefully 
applied  Leslie's  strapping,  but  where  in  a  week  there  is  no  result,  or 
where  the  case  is  of  longer  duration,  and  delay  will  very  likely  be  fatal, 
an  exploratory  incision  \vith  antiseptic  precautions,  followed,  if  need  be, 
by  immediate  castration,  will  be  the  wiser  course.*  Consistence. — This 
is  rarely  for  long  the  same  all  over  the  swelling.  Even  if  a  firm,  slow 
growth  seem  uniform  and  recall  orchitis,  a  careful  examination  will 
usually  find  one  or  two  spots  which  are  more  elastic  than  the  rest. 
Usually  the  softening  at  places  where  cystic  or  degenerative  changes 
are  taking  place  is  well  marked.  But  it  may  require  somewhat 
prolonged  watching  to  detect  one  or  two  at  first  lowly  rising  projections 
or  bosses  which  foretell  that  the  tunica  albuginea  is  becoming  thinned 
at  this  spot.  Of  enlargement  of  the  cord,t  fulness  of  the  scrotal  veins, 
adhesion  of  the  scrotal  tunics,  increasing  aches  and  painfulness  I  say 
nothing,  as  they  are  evidence  that  the  disease  is  entering  into  a 
later  stage. 

An  exploratory  incision  is  to  be  preferred  to  the  use  of  a  trocar,  as 
"being  more  certain  to  give  information. 

A  trocar  may  enter  a  solid  part  or  withdraw  some  scanty  mucoid 
fluid.  Sometimes  the  amount  of  blood  which  flows  through  the  cannula 
of  a  trocar  thrust  into  a  testicle,  the  subject  of  rapidly  growing 
malignant  disease,  is  so  great  as  to  lead  to  the  supposition  that  it  must 
be  a  haematocele.  In  such  cases,  however,  the  diminution  of  the 
swelling  is  not  so  proportionate  to  the  flow  of  blood  as  it  would  be  in 
htematocele.  Furthermore,  the  blood  is  usually  bright,  not  dark  and 
altered  as  in  haematoceles. 

Prognosis. — It  will  be  seen  that  the  prognosis  is  always  grave, 
extremely  so  in  the  softer  and  more  rapid  growths.  Kocher  goes  so  far 
as  to  say  with  regard  to  these  that  no  case  of  really  permanent  cure  of 
encephaloid  carcinoma  is  known.  In  medullary  sarcomata,  especially  in 
chilcb^n,  the  prognosis  is  almost  as  gloomy.  But  while  the  above 
opinion  is  only  too  true  of  the  majority  of  cases,  a  sufiicient  number 
have  been  recorded  to  show  the  benefit  which  may  follow  on  castration, 
even  in  the  soft  forms  of  sarcomata. 

Mr.  Meade,  of  Bradford,  removed,  in  1846,  the  testicle  of  a  patient,  aged  40,  for  a 
fwelUng  which  had  lasted  about  nine  months  (^Lond,  Med,  Qaz.^  vol.  xliv.  p.  702). 
ITine  years  later,  the  patient  remained  free  from  any  return  of  the  disease.  In  the 
Maaeam  of  St.  G^orge*8  Hospital  is  a  specimen  of  a  testicle  converted  into  a  mass  of 
loft  malignant  growth,  with  large  caseating  patches,  which  Mr.  Caesar  Hawkins 

♦  I  may  warn  my  younger  readers  of  the  temporary  improvement  which  potassium 
iodide  sometimes  seems  to  bring  about  even  in  malignant  swellings. 

f  I  quite  agree  with  Mr.  Butlin  (lac,  supra  cit.^  that  early  enlargement  of  the  cord 
is  met  with  in  inflammatory  conditions  of  the  testicle,  and  is,  here,  a  contra-indication 
to  malignant  disease. 
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removed  from  a  pat  ten  t^  aged  45,  the  enlargement  baviDg  lasted  two  yean.    Twelv^ej 
years  bier  thin  patient  wa«  alive,  and   in   good  faealtK      In  ihe   Mrd.  Timn  amd 
€fat.,  18S6.  Tol.  ii.  p.  zSjtA  case  of  Mr.  Cock's  is  mentioned  in  wlilcb  a  patient  remained 
in  good  health  for  hix  years  after  castration  for  '*  medullary  cancer**'  being  then  ion 
Bight  of  in  consequence  of  hi»  emigration  to  Australia. 

While  these  eases  are  most  encouraging,  I  fear  they  are  exceprionaJ. 
It  will  be  noticed  that  in  one  a  swelling  had  lasted  nine  months,  aj id  in 
another  two  years.  If  it  be  thought  that  such  eases  show  that  no  limit 
can  be  iixed  beyond  whirli  castration  must  be  useless,  the  foUowinjr 
must  be  remembered.  First,  it?  it  pi:»ssible  that  the  earlier  enlargement 
was,  for  some  time  at  least,  inflammatory'?  Secondly,  as  a  rule,  in  the 
tiofter  t^nrcomata,  enlargement  of  thf*  lumbar  glands  u'ill  be  pjiesent  bv 
the  futl  of  the  first  year  of  the  growth,  and  often  earlier. 

As  a  rule,  the  retr*»-peritoneal  glands  and  viscera  will  be  involved  bj 
extension  and  secondary  deposits  within  six  months  of  the  time  rf 
castration.  And  this  result  is  the  more  disappointing  becanse  the 
testicle,  a  free,  floating  organ,  and  one  placed  independently  in  a  fibrooB 
capsule.  ap^>ears  to  be  reumrkably  favoumbly  placed  for  the  radical 
removal  of  malignant  disease.  The  intimate  association  of  the  organ 
with  the  lymphatic  system,  both  within  itself  and  with  those  within  thr 
abtlomen,  and  the  facility  vrith  which  these  are  early  implicatedt 
handicap  us  tenibly  here. 

Bot  if,  ti^  happens  most  fi*equently,  the  dieease  recurs  elsewhere  after 
castration,  a  useful  life  may  yet  l>e  prolonged,  tht*  patient,  rid  oft 
wearisome  eneinubraTice,  is  nuide  more  comfortable,  and  towank  the  dose, 
death  from  internal  deposits  of  malignant  disease  is  not  accumpaniett 
with  the  same  distress  both  to  the  patient  and  those  around  him  fa  when 
the  disease  is  situated  externally.  In  proof  of  the  temporary  benefit  of 
castration,  Mr.  Curling  (Dueases  oj  the  TeMis,  p.  342)  relates  the  case  of 
an  eminent  barrister,  who»  for  two  years  and  a  half  after  the  i^emovnl of 
a  testicle  for  soft  cancer,  was  able  to  continue  the  practice  of  his  jir<ife- 
sion  to  the  great  advantage  of  his  family,  death  ultimately  taking  place 
from  extension  to  the  lumbar  glands. 

II.  Ttdiereular  Tesfide. — I  am  of  opinion  that  castration  shoidd  be 
performed  much  earlier  in  this  disease  than  is  usually  the  practice. 
Natural  cures  are  so  ft'w,  dissemination  is  so  frequent  and  so  grave, 
whetlier  to  bladder  and  kidneys,  vesicular  seminales,  or  pi*ostate.  or  to  the 
lungs,  wiiile.  un  the  utlier  hand,  castration  is  nowadays  so  safe  an  opera- 
tion, llmt  it  sliuidd  mit  be  deferred. 

Early  phthisis  should  not  interfere  with  rentoval  of  a  tubercalar  testis 
which  resists  treatment  and  prevents  tlie  patient  getting  open-air 
exercise,  aurl  weakens  his  health  by  discharge.  Owing  to  the  condition 
of  the  lungs,  chloroform  should  be  here  giveti,  instead  of  ether. 

Tulijercuiar  disease  of  the  prostate  is  a  source,  usually,  of  such  extieiflC 
misery,  that  any  existing  ruuse  in  the  testis  should  lie  reun>veti  very 
early.  Ak^reover,  from  what  we  have  learnt  from  castration  iti  enlarged 
prostate  (p.  479},  removal  of  tubercular  testes  may  prevent  or  greatly 
delay  dejiosit  of  tubercle  in  tlie  prostate. 

I  have  only  space  to  mention  briefly  the  indicationa :  (l)  Wbett^ 
erasion  fails  in  lesions  still  limited  to  the  epididymis.  If  one  or  nioit* 
discharging  fistulas  still  persit<t  here,  especially  if  the  patient  is  notion 
position  to  avail  himself  of  a  repetition  of  erasion  at  the  seaside,  ciistra- 
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tion  should  be  performed,  slight  as  the  mischief  appears  to  be,  especiall}' 
if  they  affect  the  patient's  health  or  interfere  with  the  outdoor  exercise 
60  necessary  in  these  cases.  It  is  only  too  probable  that  minute  deposits 
are  already  making  their  way  into  the  testicle  itself  by  spreading  along 
the  rete,  a  condition  impossible  to  recognise  by  external  manipulation. 
(2)  Where  after  erasion  any  fistula  has  healed,  but  careful  watching  of 
the  patient,  always  to  be  insisted  on,  detects  the  existence  of,  it  may  be 
dight  but  persistent  swelling  in  the  scrotum,  with  night  sweats  and  loss 
of  flesh.  These  may  point  to  mischief  in  the  remains  of  the  sexual  gland, 
and  not  necessarily  to  disease  in  the  prostate,  &c.,  or  in  the  lungs.  (3) 
Where  the  body  of  the  testicle  is  involved.  When  this  remains  enlarged, 
and  liable  to  attacks  of  inflammation,  castration  should  be  performed. 
(4.)  Where  the  testicle  remains  atrophied  and  riddled  with  fistulse,  one  or 
more  of  which  persist  in  discharging,  removal  of  a  useless  and  dangerous 
organ  should  be  practised.  (5)  When  a  hydrocele*  is  present,  especially 
if  purulent. 

ni.  Syphilitic  Testis. — Here,  owing  to  the  specifics  which  we  possess, 
castration  is  much  more  rarely  called  for.  The  indications  can  readily 
be  judged  of  from  those  above  given. 

IV.  Old  H(BmatoceU, 

Indications, — Failure  of  previous  treatment,  especially  in  a  man  of 
middle  life  whose  activity — e.g.,  in  riding— is  much  interfered  with. 

!The  frequency  with  which  malignant  disease  follows  on  repeated  injur}' 
mnd  irritation  of  the  testicle  is  well  known  (Rindfleisch,  Path.  Hist., 
vol.  ii.  p.  197). 

V.  Retained  Testis. 

.  Indications. — -i.  When  such  a  testis  is  the  seat  of  malignant  disease. 
2,  When  it  seriously  cripples  the  patient  by  the  recurrent  attacks  of 
inflammation  associated  with  it.  3.  When  a  co-existing  hernia  cannot 
be  kept  up  by  a  truss,  owing  to  the  presence  of  the  testis. 

VI.  Enlarged  Prostate. 

This  operation  has  of  late  years  been  much  resoiled  to,  chiefly  through 
the  work  done  by  Prof.  J.  William  White, t  of  Philadelphia  {Ann.  oj 
Sttrgr.,  1893,  and  July  1895). 

The  following  are  the  chief  of  Prof.  White's  conclusions : 

(i)  Clinical  experience  shows  that  in  a  very  large  proportion  of  cases 
(87  per  cent.)  rapid  atrophy  of  the  prostatic  enlargement  follows  the 
operation,  and  that  disappearance  or  great  lessening  of  long-standing 
cystitis  (52  per  cent.),  more  or  less  return  of  vesical  contractility  (66  per 
cent.),  amelioration  of  the  most  troublesome  symptoms  (83  per  cent.), 
and  a  return  to  local  conditions  not  far  removed  from  normal  (46  per 
cent.),  may  be  expected  in  a  considerable  number  of  cases. 

(ii.)  The  mortality  is  1 8  per  cent.  If  patients  are  operated  upon 
under  surgically  favourable  conditions — i.e.,  before  the  actual  onset  of 
nnemia,  or  before  the  kidneys  have  become  disorganised  by  backward 

•  On  the  subject  of  tubercular  hydrocele,  of  the  influence  of  co-existing  disease  in 
the  vesicul®  seminales,  prostate,  and  lungs,  on  castration,  I  must  refer  my  readers  to 
chapter  vi.  of  The  Diseases  of  the  Male  Organn  of  Generation. 

f  Bamm,  of  Christiania,  seems  to  have  been  the  first  to  perform  the  operation  (Centr. 
f.  dkir.j  Sept.  2,  1893),  but  it  is  to  Dr.  White  that  our  profession  is  indebted  for 
tint  collecting  and  publishing  with  unmistakable  clearness  the  evidence,  clinical, 
pAthological  and  experimental,  which  would  justify  a  resort  to  this  operation. 


48o  OPERATIONS  ON  THE  ABDOMEN. 

pressure  and  infection — Prof.  White  thinks  that  the  mortality  will  be 
only  7*1  per  cent.  The  following  appear  to  be  some  of  the  chief  caa^ 
of  a  fatal  issue,  (i)  Sepsis.  This  is  very  likely  when  it  is  diflScnltt^ 
prevent  occasional  dribbling  of  urine.  (2)  When  mania  or  ment^ 
aberration  follows.  As  this  has  followed  in  a  small  proportion  of  ca&Q 
it  must  always  be  reckoned  with.  (3)  Results  of  kidney  failure,  , 
complication  always  present  in  these  cases,  and  especially  to  be  fearer 
when»the  operation  is  called  for  in  long-standing  and  advanced  cases  of 
enlarged  prostate.  In  such,  the  operation  will  be  considered  by  tie 
friends  to  be  the  actual  cause  of  death  ;  in  reality  it  merely  fails  to  save 
life.*  (4)  Causes  of  death,  common  to  any  operation  perfbnned  in  the 
aged,  such  as  hemiplegia,  and  cardiac  failure. 

(iii.)  Comparison  with  other  operative  procedures.  Compared  with 
prostatex3tomy,  the  very  much  smaller  risk,  the  greater  simplicity,  ease, 
and  quickness  of  castration,  the  far  smaller  amount  of  ansssthetic,  are 
too  obvious  advantages  of  castration  to  need  more  than  mention.  Ab 
to  drainage,  castration  does  away  with  the  inconveniences  of  any  fistula, 
and  the  noisome  leakage  which  may  be  in8ei>arable  from  it.  On  the  other 
hand  is  the  repugnance  which  so  many  men,  even  when  well  on  in  life, 
feel  towards  parting  with  their  testicles,  a  repugnance  which  we 
shall  often  have  to  meet,  and  which  will  frequently  baffle  us,  but  one  for 
which  the  patient  alone  must  be  resi)onsible,  when  it  has  been  clearly 
put  before  him  how,  haWng  advancing  enlargement  of  the  prostate,  he 
stands  on  the  brink  of  a  ])recii)ice,  and  that  it  requires  very  little  indeed 
to  send  him  over. 

(iv.)  As  to  unilateral  castration,  Dr.  White  considered  the  evidence 
contradictor}",  and  the  operation  worthj"  of  further  investigation.  There 
is  no  doubt  that  in  some  cases  it  has  been  followed  by  unilateral 
atrophy  of  the  prostate,  and  in  two  cases  at  least  by  v^ery  marked 
improvement  of  symptoms. 

(v.)  As  to  ligature  or  division  of  the  vasa  deferentia,  Dr.  White's 
exi)eriments  on  dogs  have  shown  that  in  nearly  every  case  there  was 
conmiencing  and  considerable  loss  of  weight  of  the  prostate.  These 
results  appear  anomalous  and  require  confirmation. 

( vi.)  Ligature  of  the  vascular  constituents  of  the  cord,  or  of  the  whole 
cord,  produces  atrophy  of  the  prostate  ;. but  in  Dr.  White's  experiments 
only  after  first  causing  disorijfanisation  of  the  testes. 

The  above  conclusions  have  been  to  a  large  extent  justified,  although 
in  the  light  of  more  recent  experience  they  should  be  to  some  extent 
modified. 

Owing  to  the  more  careful  selection  of  patients  the  mortality  has  been 
decidedly  diminished.  In  a  collection  of  1 59  cases  by  Dr.  Alfred  G. 
Wood  (Ann.  of  Sunj,,  September  1900)  the  mortality  was  8  per  cent.,  or 
10  per  cent,  less  than  in  Prof.  White's  list.  This  is  practically  the 
reduction  in  mortality  that  Prof.  White  predicted. 

Although  some  degree  of  improvement  has  taken  place  in  most  of  the 
cases  (over  90  per  cent.,  according  to  Wood's  tables)  the  actual  amount 


♦  III  Mr.  H.  Fcnwick's  words  (^Mfd,  Ann,,  1896,  p.  508).  "  There  is  every  reason  to 
believe  that  unsuitable  and  unfavourable  cases  have  been  chosen  in  the  first  wild  rush 
which  is  so  unreasonably  made  at  every  innovation.  Uraemic  and  even  dying  patientf 
have  been  castrated." 
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of  benefit  has  not  been  perhaps  so  great  as  would  be  expected  from 
Prof.  White's  conclusions ;  it  has,  nevertheless,  been  sufficient  to  place 
this  method  of  treatment  on  a  sound  basis. 

The  cases  in  which,  in  my  opinion,  the  operation  is  most  called  for, 
fall  into  two  groups.  (A)  The  more  ^irgent.  Where  (i)  previous  appro- 
priate treatment,  carefully  carried  out,  has  failed ;  (2)  where  there  have 
been  one  or  more  attacks  of  retention ;  or  (3)  where  haemorrhage  has 
taken  place.  In  either  case  the  peril  of  cystitis,  too  often  fatal  here,  is 
enormously  increased :  (4)  Where  there  is  inability  to  micturate,  or 
where  this  is  painful  and  frequent;  (5)  where  the  passage  of  the 
catheter  is  increasingly  difficult  with  the  risks  of  haemorrhage,  formation 
of  false  passages,  &c. ;  (6)  where  the  prostate  is  soft  and  elastic,  not 
densely  hard  and  fibrous — in  such  cases  marked  relief  may  be  expected. 
Of  course,  the  greater  the  power  of  voluntary  micturition  which  remains, 
the  more  natural  the  urine  as  to  urea,  sp.  gr.,  albumen,  and  sugar,  the 
greater  the  rallying  power  of  the  patient,  and  the  clearer  the  mind  the 
better  the  prognosis.  (B)  Less  urgent  cases.  Here  the  operation  is 
prospective  and  preventive.  The  patient  is  younger,  the  power  of 
voluntary  micturition  is  still  good,  there  is  no  cystitis,  but  palliative 
treatment  fails  to  relieve  the  frequent  disturbances  at  night,  and 
haematuria  has  begun  to  occur  at  intervals.  Here  the  surgeon  is 
abundantly  justified  in  advising  the  operation  as  a  preventive  of  worse 
things  which  are  certain  to  come.  The  operation  will  not  be  often 
accepted  here,  but  it  is  in  such  cases  that  it  will  give  the  best 
results. 

As  to  the  amount  of  relief  which  we  can  promise  our  patients,  we 
«hall  do  well  to  be  cautious  while  hopeful,  deciding  each  case  by  itself 
very  carefully,  especially  as  regards  these  two  factors,  (a)  the  amount 
of  voluntary  micturition  and  control  which  this  operation  will  restore 
must  largely  depend  upon  the  condition  of  the  bladder,  how  far  long- 
standing cystitis  or  habitual  use  of  the  catheter  has  damaged  its  walls, 
replacing  the  muscular  by  fibrous  tissue,  and  converting  it  into  an 
inelastic  thick-walled  sac.  (^)  The  state  of  the  prostate.  The  more 
vascular,  the  softer,  the  more  rich  in  glandular  tissue  this  is,  the  more 
decided  will  be  the  shrinking  that  follows  castration.  On  the  other 
hand,  the  denser  and  more  fibrous  the  gland,  the  longer  delayed 
certainly,  and,  probablj',  the  less  marked  will  be  the  benefit.  It 
fihould  be  remembered  also,  as  pointed  out  by  Albarran,  that  six  or 
twelve  months  may  elapse  before  the  full  benefit  is  attained,  accord- 
ing to  the  condition  of  the  prostate. 

Operation. — I  have  nothing  to  add  to  the  account  fully  given  below, 

tave  that  both  testicles  should  be  removed  through  one  incision  in  the 

scrotal  raphe.     As  soon  as  the  superficial  fascia  is  divided,  cutting  a 

little  to  each  side  will  admit  of  each  testicle  being  shelled  out.     Each 

cord  should  be  divided  immediately  above  the  testicle,  and  the  whole 

^>eration  conducted  with  as  little  disturbance  of  the  parts  as  possible. 

Hiis  method  leaves  only  one  wound  to  heal,  a  point  of  some  impoi-tance 

in  broken-down  patients,  where  the  feeble  mental  power  may  lead  to 

reetlessness,  disturbance  of  the  dressings,  sepsis,  &c.     In  those  cases 

where  there  is  dribbling  of  urine  and  the  scrotum  is  liable  to  be  wet, 

the    usual  incision   should   be  made  on  one   side,  and  both   testicles 

iTomoved  through  this  wound.     The  patient  should  then  be  turned  on  to 
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his  other  side,  so  that  the  penis  hangs  away  from  the  wound,  and  the 
dressings  well  protected  with  jaconet. 

Much  rarer  indications  are  : — VTI.  Insanitiu  chr<mie  epU&pmf,  dfc.»  hpi 
up  btf  07ianism.^  VIIL  Injur tf,  IX.  The  radical  etire  of  hernia — it., 
when  the  operation  cannot  be  completed  without  removal  of  the  testis, 
owing  to  the  firm  aAlhesioiis  of  the  sac  to  the  cord,  especially  when  this 
occurs  in  a  patient  apf>roaching  middle-^ge.  It  is  always  well,  here,  to 
obtain  leave  for  castration. 

Operation  (Fig*  191). — The  absence  of  any  hernia  on  the  side 
operated  on  having  been  ascertained,  and  tlie  parts  duly  shared  and 
cleansed,  the  surgeon  protrudes  the  testicle  with  his  left  hand  so  as  to 
make  tlie  overlying  tissues  tense,  and  divides  them  from  the  ejctenial 
abdominal  ring,  prolonging  his  incision  as  requiiied,  so  as  to  ensan* 
free   and    easy  drainage.      In  cases  where  the  skin  is  involved  by  a 

Fio.  191, t 


growth,  ulcerated  by  a  hernia  testis,  or  invaded  b}'  tubercle.  tirt> 
elliptical  incisions  should  be  made,  well  wide  of  the  disease,  txxi 
meeting  above  and  below.  The  lirat  incision  having  exposed  the  eoH 
above,  this  is  defined,  and  the  scrotal  tunics  are  cjuickly  shelled  off  svith 
the  right  hand,  while  the  testis  is  still  further  protruded  vnth  the  left} 
The  spermatic  cord  is  now  isolated  as  high  as  may  be  needful,  thf 
inguinal  canal  being  carefully  opened  upon  a  director,  if  this  i* 
necessary  to  get  above  the  disease.  An  aneurysm-needle,  threatled  witii 
a  double  ligature  of  aseptic  silk  or  stout  chromic  gut,  is  passed  throagh 


•  On  these  aubjecta  I  may  refer  my  readers  to  chapter  xii.  p.  477  of  2Him$t9  if^ 
Malf'  Organs  of  (Jejtt^ratwn. 

t  In  maligDant  disease  the  incision  ehonlil  be  earned  up  mnch  higher  into  tfceiiw* 
and  the  cord  tied  close  to  the  internal  ring.  To  prevent  a  hernia  the  lajers  iboaMbe 
fiutnred  according  to  the  directions  ^iveii  at  p.  202, 

X  There  ia  often  an  adhesion  below,  between  the  testis  and  the  fuadttt  of  *^ 
ficrotum  (Fig.  191).    This  reprcaenta,  according  to  some,  the  remains  of  the  lucMCidis** 
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the  cord»  the  loop  of  the  ligature  cut,  thtj  needle  withdrawn,  and,  the  cord 
having  been  tied  in  two  halves,  the  ends  of  one  ligature  are  cut  short, 
while  those  of  the  otlier  are  tied  round  the  whole  cord  to  ensure  that  no 
vessel  escapes.  The  ends  of  this  ahu  are  then  cut  short.  The  ligatures 
being  thus  embedded  in  the  coixl  substance^  there  is  no  risk  of  their  slip- 
ping, and  if  they  be  tied  as  tight Iv  as  possible  (by  looping  the  ligatures 
round  two  pairs  of  scissors  or  forceps),  there  is  no  danger  of  after- 
suffering.  Other  methods  consist  in  securing  the  vessels  alone,  singly, 
by  torsion,  or  by  chromic  gut,  or  by  fixing  the  conl  in  the  upper  angle 
of  the  wound  with  a  clamp.  Tlie  mode  of  ligature  above  given  is  much 
more  speedy  and  also,  I  am  certain,  perft*ctly  efficient-  Securing  each 
vessel  is  tedious,  as  it  is  needful  to  make  sure  of  every  one,  even  when 
they  are  not  enlarged,  a  condition  not  infrequent  in  growths.  If  m\y 
of  the  arteries  ai'e  left  unsecured,  dangerous  bleeding,  when  the  cord 
retracts  upwards,  calling  for  laying  open  of  the  canal,  is  very  probable. 

The  cord,  having  been  secured,  is  severed  at  least  an  inch  above  the 
disease,  and  the  mass  removed.  The  wound  is  then  examined  in  the 
case  of  a  soft,  rapid  growth,  and  wliere  a  tubercular  testis  has  threatened 
to  f ungate,  any  suspicious  skin  must  be  clipped  away,  and  a  sharp  spoon 
freely  used. 

A  few  scrotal  vessels,  notably  one  in  the  septum,  may  require  securing. 
The  wound  is  then  closed  with  carbolised  silk  and  hoi*seliair,  pains  being 
taken  to  meet  the  tendency  of  the  scrotal  edges  to  invert. 

Every  precaution  should  be  taken  during  and  after  the  operation 
to  promote  rapid  healing,  especially  in  hospital  practice.  Patients  who 
have  t-o  submit  to  castration  are  otleu  reduced  in  health,  and  are  thus 
liable  to  erysipelas,  and  in  cases  which  become  septic  a  low  form  of 
peritonitis  is  very  likely  to  follow,  especially  if  the  canal  has  been 
opened  up ;  moreover,  septic  thrombosis  may  easily  follow  a  w^ound 
made  in  a  region  so  aboujuling  in  lymphatics  and  loose  cellular  tissue. 

f  The  following  account  of  this  operation  is  extracted  from  that  given 
in  Diseasen  of  the  Male  Orgmis  of  GeyiendloH, 

One  or  two  preliminary  questions  arise  here :  What  is  the  value 
of  the  retained  or  ectopic  testicle?  At  what  age  ought  the  operation 
to  be  performed?  These  may  be  answered  together.  It  will  be 
seen  by  reference  to  the  account  given  at  page  45  (Z)i.v.  of  Mate  Ortj. 
of  Geii.)  of  the  condition  of  the  retained  or  ectopic  testicle,  if  nothing 
be  done,  that  the  following  are  certain :  (a)  That  such  a  tei?ticle 
ultimately  becomes,  and  usually  before  adult  life  is  reached,  physio- 
logically useless ;  (b)  That,  as  some  of  the  cases  I  have  given  show, 
during  the  early  years  of  life  the  testicle,  though  ill-developed,  may 
be  capable  under  more  natural  suiToundiugs  of  becoming  a  useful 
organ ;  (c)  That  the  period  in  which  the  testicle  passes  from  a  pro- 
bably useful  into  a  useless  state  must  be  an  uncertain  one,  varying  with 
the  attacks  of  inflammation,  &>c.  Most  French  surgeons  have  advised 
deferring  the  openition  until  the  age  of  about  r6,  as  up  till  this  time  a 
atained  testicle  may  still  descend.  While  tliis  is  true,  I  should  strongly 
Ivocate  resort  to  operation  at  an  earlier  date,  a  step  which  I  have  taken 


OHCHIDOPEXY, 


4H 


nPEEATIONS  OX  THE  ABDOMEN. 


in  the  cases  given  below,  on  the  fallonnnjaf  grounds :  It  must  always 
quite  uncertain  at  what  dat^  structural  changes  marring  the  efficieni 

of  a  testicle  have  set  in.     These  must  (lepend  on  the  number  of  recurre  ^ 
intlamiuatorv  attacks,  and  childi-eu  ai'e  certainly  not  exempt  from  the?* 
Again,  in  cases  complicated  with  a  hernia,  the  longer  an  operation 
deterred  the  more  difficult  will  it  be  to  ensure  a  radical  cure.     Mormv**^ 
a  condition  of  this  kind,  interfering  as  it  may  do  with  activity'  4^^ 
enjoyment  of  life,  schooling,  appr'enticeship,  &c.,  ahotild  be  put  right:  „ 
soon  as  possible.     Finally,  if  the  testicle's  growth  and  development  aj^j 
to  be  furthered  by  the  transplantation,  and  this  is  one  great  object  of 
the  operation,  it  is  surely  more  probable  that  tliis  end  wili  be  seoum^ 
by  l>ringing  the  testicle  into  its  natural  home  before  puberty — tbf 
imiJortiuit   eprK-li — and  its  consequent  sexual  changes  have  set  in.    J 
should   prefer  operating  l>etween  the  ages  of  8  and  9,  though  iii  thf 
ca^e  of  the  children  of  the  poor,  where  time  is  of  great  importance.  J 
should  consider  it  quite  justifiable  to  operat-e  earlier,  especially  if  tli«^iv 
has  Vteen  any  attack  of  pain,  €>r  if  a  troublesome  hernia  co-exists.     Befan^ 
the  age  of  2  or  3  yeiiv^  the  small  size  of  the  parts,  their  fragility  a;*  far 
as  holding  sutures  go,  and  the  dithculty  of  maintaining  asepsis  are 
contra-imiieations  to  operative  interference.  ^J 

The  tbl lowing  account  will  be  found  to  apply  botli  to  the  case  d^M 
child  and  that  of  an  adolescent.  ^ 

The  iKjwels  having  been  well  moved  for  a  day  or  two  before,  the  part* 
duly  eleanse^l  and  shaved  if  needful,  an  incision  is  made  with  tlie  ex- 
ternal ring  fur  its  centre,  as  retention  near  this  spot  is  the  con<iitiim 
nuist  frequently  calling  for  operation.  This  incision  can  be  prolonge<5 
upwards  and  downwards  if  needful,  but  needless  weakening  of  tk 
abdominal  wall  can  often  be  avoided  by  dragging  up  or  do^^ii  the  two 
angles  of  tlie  \\'ouud  with  retractors,  invaginating  the  scrotimu  A^c^^M 

In  cases  of  inguinal  retention  the  testicle  is  often  subcutaneous,  aili^H 
is  reached  af^er  division  of  the  external  oblique  and  interoohnnnar  feia     | 

The  tVillowing  points  have  now  to  be  inquii-ed  into:^ — ^ What  is  ih' 
arrangement  of  t he  peritonteura  ?  Is  the  serous  sac  w*hich  gurrounds  tb 
testicle  continuous  with  and  common  to  the  peritonaeal  cavity  or  sepamtt^^ 
from  it  by  obliteration  of  the  funicular  portion  in  part?  Tlie  sai 
around  the  testicle  or  any  prolongation  upwai-ds  having  been  opeue^i 
the  above  question  is  settled.  If  the  peritonaeal  process  is  open,  i^ 
should  Ix*  divided  eircularl}"  with  great  care,  so  as  to  avoid  theconl.  <i 
little  above  the  testicle.  While  the  lowest  part,  thus  left,  is  fashionel 
by  a  few  catgut  sutures  into  a  tunica  vaginalis,  the  upper  part  is  free* I 
most  carefully  from  its  surroundings  as  high  as  the  internal  ring,  wherv 
it  is  secured  l>y  ligature  or  torsion,  as  the  surgeon  prefers.  If  the  ix^ri- 
tonoea!  canal  is  found  to  be  closed  in  the  inguinal  canal  and  above  the 
testicle,  it  must  be  treated  by  the  steps  already  given  after  its  cle^eii 
lower  end  has  lieen  found  and  the  process  freed.  Care  must  always  W 
taken  to  extirpate  this  process  as  far  as  possible  and  to  di^i^  ^^ 
thoroughly,  as  b)*  this  precaution  an  important  obstruction  is  placet' 
in  the  way  of  the  testicle's  remounting.  Is  a  hernia  present  ?  It  ^0. 
any  adhesions  to  the  testicle  Iieing  separated,  this  is  returned  in  ^^'' 
usual  way*  I  hit  the  presence  of  a  hernia  must  always,  especially  wh**^' 
there  is  an}-  rloubt  as  to  the  condition  of  the  testicle,  incline  the  snrg^^^ 
to  sacrifice  the  testicle  and  his  hope  of  transplantation,  and  thus  luakv 
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I'e  of  radically  curing  tlie  far  more  important  trouble.  Will  it  be 
issible  to  bring  the  testicle  satisfactorily  down  into  the  scrotum  ? 
o\v  Ijest  will  it  be  retained  there?  All  adhesions  should  be  divided 
freely  as  possible,  the  position  of  the  cord  being  first  defined.  Where 
f!  cord  seems  at  first  shorty  careful,  sustained,  downward  traction  aviII 
Oiten  be  of  mucli  assistance.  When  the  testicle  has  been  coaxcfl  or 
pushed  through  the  external  ring,  a  bed  most  be  prepared  for  it,  if 
ieedfub  with  the  finger  in  the  scrotum.  Tins  is  then  invaginated 
ith  the  tip  of  a  finger,  and  the  ti.ssues  thus  presented  sutured  to 
he  testicle  with  aseptic  silk  or  chromic  gut.  The  suture  should  Ije 
if  silk  in  cases  %vhere  the  operation  is  performed  at  or  after  puberty. 
n  earlier  cases  chromic  gut  will  perhaps  suffice,  though  I  jirefer  well- 
jarboHsed  fine  silk.  The  suture  should  always  be  passed  boldly,  dipped 
ell  into  the  connective  tissue  of  the  invaginated  fundus  scroti  on  the 
^e  hand,  and  into  the  tunica  albuginea  of  the  testicle  or  the  tail  of  the 
tpididyniis  on  the  other.  I  prefer  this  method  of  invagination  to  that 
f  passing  the  suture  through  the  scrotum  from  without  inwanls,  then 
ext  into  the  tunica  albuginea,   then  out  of  the  scrotum  again,  and 

Eing  the  ends  over  a  pad  of  gauze.  Finally,  when  the  testis  is  in  situ 
e  cord  should  lie  sutured  to  the  pillars  of  the  ring  with  line  eatgmt 
silk,  the  vas  and  the  spermatic  artery  also,  if  possible,  being  made 

lit  and  inspected.     Then  this  ring  should  be  carefully  closed  with  fine 

ilk,  its  pillars  being  first  defined. 
The  tendency  of  the  testicle  again  to  enter  the  vaginal  canal  is  often 
persistent  and  so  marked,  that  not  one  of  the  following  precautions 

hould  be  omitted,  viz,: — (1)  Obliteration  of  the  fuinculo-vaginal  pro- 
ss,     (2)   Separation  as  far  as  possible  of  any  adhesions  which  prevent 

he  traTisplantation  of  the  testicle.     This  should  include  division  of  any 

lands  of  the  cremaster,  or  of  anything  %vhich  can  keep  back  the  testicle, 
le  cord  alone  being  respecteil,  {3)  Suture  of  the  testicle  to  the  fundus 
Toti.     (4)  Suture  of  the  cord  to  the  pillars  of  the  external  ring,  and 

Insure  of  this  opening.     (5)  In  three  cases,  to  overcome  the  tension, 

"r.  Wood  carefully  dissected  through  the  connective  tissue  attaching 
e  testicle  to  the  globus  major,  so  far  down  as  to  enable  him  to  turn 
e   testicle  upside    down    with    the    lowest    part    of   the    epitlidynn's 

till  attached  to  the  testis.  By  this  means  the  length  of  the  testicle 
ji  inch  and  a  half)  Avas  gainefl,  and  the  testicle  lay  without  further 
rain  topsy-turvy  in  the  scrotum,  the  cord  and  the  epididymis  being 

bove  it.     This  step,  aiiled  by  antiseptic  details  and  proper  drabiage. 

a.s  followed  by  perfect  success. 
After  the  testicle  has  thus  been  fixed  the  wound  is  carefully  dried, 

II  bleeding  arrested,  the  wound  closed,  and  the  dressings  applied. 
Writing    in    1 90 1,    Mr.    Jacobson    wishes    to    state    that    his    later 
perience  tends   to  show  that  this  operatioji  is    of  very  little  value. 

itipposing  a  scrotum  to  be  present,  everytliing  depends  on  whether  the 
r<l  is  long  enough  to  allow  of  the  testis  resting  in  the  scrotum  without 
,y  tension.     As  a  rule,  to  which  there  are  very  few  exceptions,  this  is 

Ot  the  case.     Out  of  seven  cases  he  has  hatl  only  one  permanent  and 

ral  success. 

A  boy,  set.  ir,  wiih  iliac  retention  on  the  right  side,  hatn>een  refused  aclmissimi  to 
It*  Hoyiil  Navy.  Th«  friends  accept e<t  all  risk.  The  scrotum  was  developed.  At  the 
►erarioQ  a  very  unusual  coadition  wos  found,  viz.,  a  loop  of  lax  conatitiienta  of  the 
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cord  where  they  met  at  the  internal  ring.  The  testis  was  easily  brought  down  and 
secured  in  the  scrotum,  the  layers  of  the  abdominal  wall  being  sutured  much  as  in  the 
radical  cure  of  hernia.  Two  years  later  the  boy  was  serring  on  the  North  American 
station. 

On  the  other  hand,  Mr.  Jacobson  has  known  a  testis,  fixed  in  the 
scrotum,  reascend  a  year  and  a  half  later,  during  the  pyrexia  of  an 
attack  of  influenza. 


VASECTOMY. 

The  division  or  removal  of  portions  of  the  vasa  deferentia  has  been 
largely  practised  during  recent  years  as  an  alternative  to  castration  for 
certain  cases  of  hypertrophy  of  the  prostate  {vide  p.  479).  The  chief 
arguments  that  have  been  advanced  in  favour  of  vasectomy  are: — (i) 
That  its  efiect  on  the  prostate  is  the  same  as  that  of  castration;  (2) 
That  the  operation  is  much  less  severe  than  castration,  and  therefore 
better  borne  by  the  type  of  patients  who  need  such  measures ;  (3)  That 
it  meets  the  rooted  objection  to  loss  of  the  testicles  that  many  men  have, 
even  when  advanced  in  years. 

On  the  other  hand,  although  some  brilliant  successes  have  been 
recorded,  the  mortality,  as  shown  by  Wood's  figures  (loc.  gupiVr  elL, 
p.  480),  amounts  to  67  per  cent.,  not  very  much  less  than  the  present 
mortality  of  castration  for  enlarged  prostate.  Again,  the  improvenKent 
is  usually  not  so  great  as  after  castration,  and  it  is  not  nearly  so  certain: 
Wood's  figures  show  that  some  improvement  took  place  in  only  67  per 
cent,  as  against  90  per  cent,  improved  after  castration.  Finally,  there 
is  evidence  that  relapse  takes  place  in  some  of  the  cases  in  which  this 
operation  is  performed,  and  Freyer  (Lancet,  vol.  i.  igoo,  p.  155),  goes  so &r 
as  to  say  that  *'  In  a  veiy  considerable  proportion  of  the  cases  there  has 
been  no  permanent  benefit  from  this  operation."  This  might  be  ex- 
pected from  the  very  nature  of  the  operation,  which  cannot  possiUj 
have  anything  like  the  same  efiect  on  the  sexual  organs  generally  that 
castration  must  have. 

This  method  of  treatment,  then,  is  to  be  recommended  only  when  a 
patient,  whose  condition  is  suitable  for  treatment  by  castration  (vide 
p.  480),  has  refused  the  more  certain  method. 

Operation. — An  anaesthetic  having  been  given  and  the  skin  prepared, 
a  small  incision,  one-half  to  one  inch  in  length,  according  to  the  amount 
of  subcutaneous  fat  present,  is  made  over  the  spermatic  cord  opposite 
the  pubic  crest.  By  pressing  the  cord  up  into  the  wound  vntii  the 
thumb  and  index  finger  of  the  left  hand,  the  vas  can  be  quickly  found, 
and  isolated  up  by  means  of  an  aneurysm-needle  or  blunt  hook  passed 
beneath  it.  The  vas  is  now  divided,  and  its  ends  either  twisted  with 
Spencer  Wells's  forceps,  as  recommended  by  Reginald  Harrison  (Lancei. 
vol.  i.  1900,  p.  1275),  or  ligatured  with  or  without  resection  of  a  small 
portion.     Both  vasa  should  be  divided  at  the  one  operation. 


CHAPTER   XIV. 
OPERATIONS     ON     THE     ANUS     AND     RECTUM. 

FISTUIiA.— H-EMOBBHOIDS.— PISSUBE.— PBOIiAPSUS.— 

EXCISION      OF     THE     BECTUM.— IMFEBFOBATE     ANUS.— 

ATRESIA  ANI.— IMFEBFECTIiY  DEVELOPED  BECTUM. 

FISTULA. 

Varieties. — As  these  have  a  very  practical  bearing  upon  the  operation 
they  must  be  alluded  to  here. 

i.  Complete,  ii.  Blind  External, — Here  an  external  opening  only 
exists,  though  in  a  considerable  number  of  cases  the  internal  opening  is 
overlooked,  iii.  Blind  Internal. — An  opening  through  the  mucous 
membrane  is  here  the  only  one.  This  is  the  rarest,  but  ^n  important 
variety,  as,  if  overlooked,  it  is  certain  to  be  troublesome. 

A  discoloured  dot  or  patch  of  skin  sometimes  marks  the  place  where  an 
external  opening  may  occur.  Mr.  Lund  (Hunt.  Led,,  p.  88)  relates  a 
case  in  which  a  very  chronic  and  slowly  advancing  blind  internal  fistula 
had  excited,  by  its  extreme  end,  just  enough  inflammatory  thickening 
of  the  skin  as  to  imitate  a  keloid  growth,  for  which  it  was  at  first 
mistaken. 

Situation  of  Openhigs. — Both  of  these  are  usually  within  an  inch, 
more  often  half  an  inch,  of  the  anus.  The  internal  one  may  be  detected 
as  a  slight  depression  or  papilla  by  the  finger,  or  by  the  speculum,  or, 
in  obscurer  cases,  by  Mr.  Lund's  method  (p.  89). 

Horsehoe  Fistulce, — Here  an  external  opening  on  either  side  com- 
municates with  a  single  internal  one,  often  at  the  back.  This  is  an 
uncommon,  but  an  important  variety,  for  if  it  is  found  necessary  to 
cut  through  the  sphincter  ani  at  both  sides,  some  loss  of  power  is  very 
likely  to  ensue.  This  risk  should  be  explained  to  the  patient,  and  the 
shallower  fistula  should  be  scraped,  while  the  deeper  is  freely  incised. 
If  it  is  necessary  to  cut  the  sphincter  on  both  sides,  the  knife  should  be 
employed  on  two  distinct  occasions,  time  being  given  for  the  first  to 
heal.* 

♦  Mr.  Cripps  (DU, of  Reetvm  and  Anui,^.  165)' shows  that  if,  in  women,  the  sphincter 
iB  cut  thorough  anteriorly  where  it  decussates  with  the  sphincter  vaginae,  incontinence 
of  fasoefl  Ib  very  likely  to  take  place. 
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Multiple  FistuUv. — ^This  coiiclition  should  always  cause  a  suspicion  of 
stricture,  or  extensive  ulceration — tjj.,  syphilitic,  &c. 

Fistula  ivith  Ihdferculosis. — Where  a  fistula  pi-esents  an  external 
opeuing  with  undermined,  livid  edges,  where  the  tiibera  ischii  stand 
out  prominently  from  emaciated  nates,  and  where  the  hair  of  the  part  k 
long  and  curled,  tuberculosis  is  always  to  be  suspected,  even  if  no  history 
of  cough  or  hoemoptysis  is  given. 

Question  of  Operatituj  on  Phthisical  Patients. — While  each  case  mnstbe 
decided  by  itself,  the  following  remarks  may  be  useful : — 

Where  the  phthisis  is  advanced,  the  cough  incessant,  the  fistula 
multiple  or  branched,  an  operation  is  out  of  the  question.  On  the 
other  hand,  where  the  physical  signs  are  little  marked,  night  sweats 
slight  or  absent,  where  the  fistula  interferes  with  the  patient  taking 
the  all-essential  exercise,  where  the  power  of  repair  is  good,  an  operation 
is  indicated. 

In  cases'  intermediate  between  the  above,  each  one  must  be  decided 
upon  its  own  merits. 

Before  operating  the  surgeon  should  I'emember  that  repair  is  here 
often  sluggish,  the  mental  condition  much  depressed.  He  should  do  aU 
he  can  to  improve  the  general  condition  before  and  after  the  operation. 
And  if  this  can  be  pertbrmed  in  sunny  weather,  or,  better  still,  at  the 
seaside,  so  that  the  patient  can  soon  have  fresh  air  in  the  recumbent 
position,  so  much  the  better. 

Operation. — For  a  few  days  before  the  operation  the  diet  should  be 
restricted,  and  the  bowels  emptied  by  aperients.  The  hour  of  the 
operation  should  be  so  arranged  as  to  give  time  for  the  enema,  which 
should  be  given,  to  come  away.  The  patient  being  under  an  anaesthetic, 
and  either  on  his  side  with  the  knees  well  flexed,  or  in  lithotomy  posi- 
tion, the  surgeon  introduces  lightly  a  fine  Brodie's  probe.  In  the  case 
of  a  complete  fistula,  the  internal  opening  being  hit  off  (p.  487),  the 
point  of  the  probe  is  felt  for  by  the  linger  and  hooked  out  of  the  anus. 
If,  after  careful  examination,  the  surgeon  is  satisfied  that  no  internal 
opening  exists,  he  makes  one  by  finding  the  exact  spot  at  which  the 
coats  of  the  bowel  are  most  thinned,  and  thrusting  the  point  of  the 
probe  through  here. 

In  the  case  of  a  blind  internal  fistula  the  internal  opening  must  be 
found  with  a  speculum,  and  the  probe,  curved,  passed  from  tliis  so  as  to 
project  beneath  the  skin.  In  ever}"  case  the  whole  length  of  the  sinus 
between  skin  and  bowel  must  be  completely  laid  open.  When  this  has 
}>een  done,  very  careful  examination  is  made  for  other  sinuses  by  the 
introduction  of  the  probe,  and  by  pressure  with  the  finger,  which 
squeezes  out  any  discharge,  and  feels  for  indurated  tracks.  Wherever 
tliese  run  they  must,  if  possible,  be  laid  open.  I  have  already  (p.  487) 
alluded  to  the  question  of  dividing  the  sphincter  in  two  places.  If  any 
sinus  seems  to  nin  dangerously  high,  haemorrhage  may  be  avoided  by 
dividing  it  with  a  small  ecraseur,  or,  more  gradually,  by  the  elastic 
ligature.  Every  attempt,  however,  should  be  made,  with  the  aid  of  a 
good  light  and  forcible  dilatation  of  the  sphincter,  to  lay  open  every 
sinus  with  bistoury  or  scissors,  extra  care  being  taken,  the  higher  the 
incision  has  to  be  carried,  to  arrest  all  bleeding  with  carbolised  silk 
li^^atnres  or  by  leaving  on  Spencer  Wells's  forceps. 

Wiiile  the  sinuses  are  being  followed  up,  any  old  gristly  tissue  must 
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c^Wt^ 


completely  removed,  all  pyogenic   or   granulation    tissue   entirely 
^^ped  out,  and  every  ill-nourished  flap  and  tag  of  undermined  t^kia 


away. 


I 


If  any  troublesome  piles  co-exi^t  they  should  be  tied  and  cut  away  at 
^*^^  same  time  (p.  490)  or  crushed  (p»  492), 

As  a  dressing  I  prefer  a  little  twisted  ealieylic  wool  dusted  w^th  ioilo- 
^*^i*ni.  as  1  find  this  adapts  itself  more  easily  to  the  different  wounde,  Le^s 
^^id  less  should  be  re-applied,  daily,  as  gi*anulatiuns  become  est al>li shed. 
''Vfrerthe  first  week  little  more  is  needed  than  daily  cleansing  ot'  the 
^^'otnid  with  a  camefs-hair  brush,  or  a  dossil  of  cot  ton- wool  on  a  Play- 
*tiir*5j  probe.  If  the  edges  of  the  wound  close  too  soon  they  should  be 
Separated  \^"ith  a  probe  from  time  to  time,  or  any  redundancy  nuiy  be 
painted  with  cocaine  and  snipped  away»* 

Finally,  no  operation  better  exemplifies  the  troth  of  -Mr,  Curling's 
Baying,  that  the  surgeon  should  be  his  o\vu  dresser, 

ImmediEte  Union  of  FistuliB, — Mr.  Keeves  recommended  this 
treatment  some  years  ago  (Brit,  MeJ,  Journ,,  vol.  i.  1887,  p.  917)*  It 
f^ertainly  has  the  advantage  oi"  often  shortening  the  treatment  greatly,t 
and  preventing  loss  of  sphincter  power,  but  at  the  risk  of  two  daiigers : 
fl)  Sepsis.  (2)  The  jMirt  w^ithin  the  bowel  is  sometimes  diftirult  to 
5<utnre  satisfactorily,  and  may  persist  as  a  sinus  later.  The  method  may 
be  tried  in  simple  cases  which  do  not  extend  far  into  the  tM>wel. 

Operation. — The  anus  having  been  well  dilated,  the  fistula  is  laid 
open,  thoroughly  scraped  out,  any  skin  or  mucous  membrane  which  is 
unhealthy  or  wliich  will  get  between  the  edges  of  the  wound  must  be 
snipped  away,  the  bleeding  stopped,  the  wound  well  irrigated  with  lot. 
hydr.  perch,  (l  in  4000)  and  well  dried  out.  It  is  then  united  in  its 
whole  extent  by  sutures  of  salmou-gnt  or  sterilised  silk.  These  are  left 
in  for  a  week  or  ten  days.  During  this  time  the  bowels,  which  liave 
been  pi-evionsly  (daily)  thoroughly  emptied  and  cleansed  with  nai>hthol, 
innst  not  act.  A  glycerine  or  oil  enema  must  prevent  any  passage  of 
scybala  and  straining  at  the  time  of  the  first  relief. 


HEMORRHOIDS. 
Indications, 

1,  Continuance  of  hamiorrhage  or  discharge,  and  persistent  liability 
to  descent  of  piles  in  spite  of  Judicious  treatment. 

2,  Absence  of  albuminuria,  diabetes,  and  hepatic  (probably,  cardiac) 
disease. 

3,  Amenability  on  the  part  of  the  patient. 

In  Mr.  Cripps's  words  {!oc.  mijmi  cit.,  p.  99):  '•  The  smallness  of  the 
ri«k  should  not  lull  the  surgeon  into  a  sense  of  absolute  security,  and 
he  shonld  spare  no  effort  in  ascertaining  the  general  constitutional  con- 
dition of  his  patients The  amount  of  risk,  slight  as  it  is,  shotild 

be  cle4irly  laid  l>efoi*e  the  patient  or  his  friends.     If  a  man  is  to  have 
some  grave  operation  performed,  such  as  the  removal  of  a  cancer  or  the 


♦  Another  CJcccUcDt  dressing,  later  on,  is  tr.  bcnx.  co.  or  dilute  nitric  acid  lotion 
10  mitiuoa  to  i  oe.     The  latter  needs  changing  every  four  hour*, 
f  It  ii  right  to  add  that  the  tediousncss  of  the  after-tnyitmeut  is  often  due  to  the 
to  lie  gp,  or  to  inefficient  |tteutioii  on  the  part  of  the  surgeon  himself. 
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aDiputation  of  a  limb,  both  be  and  his  friends  are  well  aware  of  the 
risk  involved,  and  are  acconlingly  prepared.  It  is,  therefore,  in  the 
smaller  operatiens,  regarded  by  the  surgeon  and  public  aa  free  from 
danger,  that  a   fatality,  when  it  does  occur,  becomes  tK>  tragic  froiu 

being  unexpected.'" 

Operations. 

Ligature. — Cautery, — Crushixig,- — AcicL — Whitehead's  OparatioiL 
— Thelwell  Thomases  Operation, 

i.  Ligature. — I  have  placi-d  this  first,  from  a  strong  belief  that^  if 
properly  used,  it  is,  on  the  whole,  the  best  method  and  the  one  most 
generally  applicable.  Here,  as  elsewhei'e,  that  surgeon  wUl  have  tbf 
best  resiilt^  who  has  thoroughly  familiarised  himself  with  the  details  of 
one  oi>e  ration.  The  following  appeari?  to  me  to  be  a  fairway  of  putting 
the  merits  of  ligature  and  the  other  operations: 

I.  In  ray  opinion  the  ligature  is  more  generally  suited  to  all  casesL 
Again,  it  can  be  more  easily  applied  to  piles  high  up   than  can  the 

cautery.  2.  No  special  instruments 
are  needed.  3.  A  ligatui-e  applied 
is  done  once  for  all ;  the  cauten 
may  have  to  be  reapplied  aiore  tlmrj 
once  if  bleeding  follows  when  t}>t* 
clamp  is  unscrewed.  4.  The  risk 
of  bleeding  is  less,  and  hen*^  tb* 
method  is  especially  advant 
in  anaemic  ]>atients,  and  in  Uu.^ 
for  whom  it  might  be  difScult  U) 
immediately  obtain  surgical  aaJ 
(Allinghani).  5.  The  ligature  ii 
free  from  the  objections  to  thf 
cautery-  in  private  practice — vii., 
the  smell,  and,  unless  a  Pa(|uelini 
cauter}'  is  at  hand,  the  cumbersome  apparatus  otherwise  rarely  used. 

Operation.— The  preparatory^  treatment  ii^  that  given  at  p.  4^. 
The  patient  being  on  hh  left  side,  or  in  the  lithotomy  position*  the 
aims  shotdd  always  l»e  dilated.  This  may  be  done  by  intrcHlucing,  anr] 
then  separating  laterally,  the  two  thumbs  (Fig.  1 92),  the  pref>sure  being 
stead ih^  maintained  so  as  not  to  rupture  the  mucous  niembi'ane ;  after 
a  few  minutes  a  sensation  of  yielding  rather  than  of  t>earing  i^  I*^ 
ceived.  Another  method  is  to  introduce  a  large  bi-  or  m\dti-val« 
vaginal  speculum,  and  to  withdraw  this  expanded,*  ^Vhcn  the 
s]ihinctei^  are  thoroughly  dilated  the  piles  which  lie  lowest  accordinp 
to  the  patient's  position  f  are  drawn  down  \^ith  a  \nilsellum  or 
tenaculum-forceps,  and  the  surgeon,  with  bhint-point-ed  scissors,  curvefl 
on  the  flat,  cuts  a  gi*oove  around  the  lower  two-tliirds  of  the  pile,  which 
is  thus  separated  for  this  distance  from  the  sub-mucous  and  muecular 
coats.     In  the  lower  piles  this  groove  should  commence  in  the  sulciL^t 

•  E  version  of  the  rectal  mucous  membrane  by  a  finger  in  tbe  T»guta  will  ofta  ^ 
moBt  helpful  iu  bringing  pilea  within  reach. 

t  This  prevents  the  other  haemorrhoids  being  obftcured  mth  blood,  lit.  Alling:b»in 
advises  thtit  the  smallest  piles  should  be  t^kea  first,  as  there  \&  a  danger  ol  thtm  \^H 
OTerlooked  m\d  thus  leading  to  a  recurrence  of  the  disorder. 


Forcible  dilatation  of  the  aphtncteri. 
(Eiimarch  and  Kow&lzig). 
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^ich  marks  the  junction  of  skin  tand  mucous  niembraiie  close  to  tlie 

'^'«^\is,     The  object  of  tlii^  groove  is  twofold.     It  forms  a  bed  in  wliich 

"^^^^^  ligature  can  Ix?  sunk  tightly,  and,  above  all,  it  leaves  a  very  small 

I^^ciicle  of  tissues  to  he  stran^rlefl.     The  groove,  moreover,  can  be  cut 

'^"It.hout  risk  of  heemorrhage,  as,  however  large  the  pile,  its  vessels  enter 

^^    f*rom  above,  running  into  its  upper  part  just  beneath  the  mucous 

^*^embranc.     The  surgeon  then  ties  round  each  pile,  which  is  now  still 

*^"*^^irther  dragged  dow^i,  a  ligature  of  well  carbolised  silk,  the  strength  of 

"^vhich   be  has  previously  test-ed.     Sinking  this   into  the   groove,   he 

"t^ightens  it  up  so  as  to  embed  bin  ligatui'es  lirndy*  w^ithout  cutting 

"through  the  pedicle.     About  two-thirds  of  the  pile  are  then  cut  awaJ^ 

■enough  being  always  left  to  ensure  a  safe  hold  for  tlie  ligature*     In 

Allingham's  Di^ea^e^  of  the  Reciitm,  p.  146,  the  following  most  important 

practical  point  is  insisted  on.     When  the  piles  are  separated  from  the 

bowel  preparatory  to  applying  the  ligature,  it  is  essential  that  the  base 

to  be  ligatured  should  be  as  narrow  as  is  consistent  with  safe  securing 

of  its  blood-supply.     For  if  manv  piles  ba%^e  to  be  tied,  and  their  bases 

are  left  large  and  broad,  when  tied  up  they  draw  the  mucous  membrane 

together,  and  cause  great  narruvvijig  of  the  rectum.     In  such  a  case  it  is 

almost   impossible  to  introduce  the  tinger,  without   force,  beyond  the 

parts  tied.     In  other  wx>rds,  islets  of  untied  mucous  membrane,  as  wide 

aa  possible,  should  alwavs  be  left  between  the  tied   piles.     This  will 

secure  less  pain,  easier  action  of  the  bowels,  and  less  risk  of  contrat^tion. 

After  even'  internal  pile  has  been  carefully  treated  in  this  way,  the 

external  ones  are  partly  clipj)ed  away,  care  being  taken  not  to  encroach 

tipoii  the  junction  of  skin  and  mucous  mend>rane.  and  not  to  remove 

8uix;utaneuus  tissue  for  fear  of  subsequent  contraction.     If  any  bleeding 

points  still  persist,  they  should  now  be  tied.     The  ligatures  are  all  cut 

.*<hort.  atul  lastly  the  stumps  of  tlie  piles,  after  thorough  irrigation  with 

lot.   hydr.  perch.  (1-4000)   and   rubbing   in   of  iodofonn   powder,  are 

fr^turned.     A  morphia  suppository  is  then  introduced,  strips  of  iodotbrm 

gauze  wrung  out  of  carlx>lie-acid  lotiun  ajiplied,  and  firm  pressure  made 

with  a  T-bandage  and  the  aid  of   a  pad  of  salicylic  wool,  carbolised 

tow,  or  '*  tarred  cotton." 

ii.  Clamp  and  Cautery. — Tins  method  has  been  perfected  l>y  Mr.  H. 
Smith.*  The  preparatory  treatment  and  position  of  the  patient  are 
those  already  given.  The  piles  having  been  sufficiently  protruded,  and 
the  anus  foivibly  dilated,  tiiey  are  drawn  well  dowfu  one  by  one,  with 
Vulselluni  tbrceps.  ami  enclosed  within  the  blades  of  the  clamp,  which  is 
screwed  tightly  up.  With  scissors  curved  on  the  tlat  the  pile  is  then  so 
cut  away  as  to  leave  a  sufficient  stump.  This  is  then  carefully  and 
thoroughly  s'^ared  down  with  a  Paqueliirs  cautery,  carefully  kept  at 
a  dull  red  heat.  If  the  iron  sticks  tat  any  moment,  owing  to  its  cooling 
down,  it  should  not  be  jKilled  away,  but  lr>nsened  by  heating  it  a  little. 
The  clam|>-screw  is  tbeTi  slightly  relaxed,  and  if  auy  bleeding  takes 
place  it  is  at  once  tightened  ufi,  and  the  cautery  reapj>lied.  Eveiy  care 
must  be  taken  to  bum  down  the  stump  thoroughly  at  the  lirst  attempt, 
for  if  this  fail,  and  oozing  take  place,  it  is  not  easy  to  stop  the  bleeding, 


♦  Mr,  H.  Smith  (%«/,  0/  Sur^,^  rol,  ii.  p.  840)  liad  almost  entirely  discarded  the  tibo 
HCiBHOFR,  romoTing  the  clamped  piles  with  heated  cauteries  instead.    Three  of  these 
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are  smeared  with  iodoform  ointment  anc 
coated  with  the  same. 

This  method  h  thought  by  f^ome  to  secure  more  rapi<l  healing  with 
less  pain  than  the  ligature.  This,  however  true  of  the  old  methods,  dam 
not  hold  gorid  when  the  piles  are  freely  detaelied  and  the  ligamre  tierl 
with  the  precautions  already  given.  Th*-  claTup  is  lefts  ejisily  manipu- 
lated in  the  rectum,  it  is  a  ^^peeial  iiistrunient  at»r  always  at  hand,  and 
the  femell  entailed  by  the  ca»ileiy  is  most  unpleasant.  The  sur^^eon  who 
uses  it  must  lie  extreoiely  eareful  to  keep  his  seared  surfaces  as  small  m 
possible,  and  by  no  me^us  to  entrench  upon  the  skin.  It  is  well  known 
how  slowly,  tiow  painfully,  an<l  with  what  a  tendency  to  contraction 
burns  heal. 

iii.  Crushing. — This  method  was  prominently  brought  forward  by 
iJr*  Polloek  (Lancet,  vol.  it,  1880,  p.  i  d  jtfitfuim)  as  less  painful  than 
thv  ligature,  and  as  leaving  a  mere  thin  and  superficial  fringe  of 
dead  tissue,  instead  of  the  slough  of  the  clamp  and  cautery.  The  anni 
being  fully  dilated,  each  pile  is  drawn  down  with  a  vnlst-Uum,  an<I 
firmly  crushed  for  a  period  varying  from  one  to  three  minutes.  The 
projecting  part  of  the  pile  s]i*>\dd  then  be  cut  away.  Tlie  best 
instrument  is  Mr.  H.  W.  Allinghanrs  ^' screw-erusher.*'  This  hik^ 
enormous  power,  and  possesses  the  advantage  that  it  may  be  introchieeil 
into  the  bowel.  Skin  should  not  be  crushed,  an  incision  being  alwap 
made,  when  needful,  at  the  junction  of  skin  and  njucous  membrane. 
The  upper  part  of  the  instrument  sliould  rest  within  the  rectum,  m  8$ 
not  to  drag  on  the  raucous  membrane.  ^\i\  Allingham  (Dis,  of  Et^Um, 
p.  133)  has  found  that  pain  after  this  nietiio<l  is  rather  less  than  after 
the  ligature,  and  that  recovery  is  somewhat  more  rapid.  QCdema  of  the 
jiarts  outside  may  be  very  marked  ;  **  contraction  so  as  to  require  dilata- 
tion by  bougie  or  finger  occurred  about  as  frecpiently  as  after  any  other 
method  of  operation  upon  piles,  but  far  less  tlian  after  the  cure  by  the 
actual  eantery."  Haemorrhage  is  extremely  rare  after  c-areful  use  of 
the  serf: w-crusher.  If  it  occurs,  it  is  bt^st  arrested  by  leaving  on 
Spen(*er  Wells's  forceps.  Mr.  Allingham  gives  tlie  following  advicr 
as  to  suitable  and  unsuitable  cases  :  '*  It  may  be  usetl  when  the  piles 
ai-e  small  and  not  nun)eix>us,  say  three  in  number.  It  may  l>e  ap^^^'^"'^ 
to  remove  a  ]>ile  or  two  wiien  operating  for  fistula.  Partial  pi' 
of  the  mucous  membrane  falls  within  the  sam^  ctvt^goiy.  1  shuaiti 
not  advise  its  use  in  cases  of  %*ery  large  vascular  piles,  in  which,  frtmi 
excessive  haemorrhage*  the  bitMxl  is  yoov  and  non-coagulable.  In  case> 
of  amcmia  as  a  result  of  haemorrhage,  m  which  recurrent  or  secondary' 
hicmorrhage  would  probably  cost  tlie  patient  lu's  life,  this  method  i» 
decifledly  dangerous.  It  should  not  be  used  to  remove  inflamtnl  piles. 
It  is  not  wise  to  crush  piles  wdjen  tile  patient  is  at  a  distance  fron* 
skilled  assistance,  for  fear  of  hiemorrhage  coming  on," 

iv.  AcicL — This  method,  furmerly  much  over-rated,  shonld  be  reserved 
fur  that  rare  variety  of  pile,  sessile.  perimeaL  usually,  in  position.  an<I 
with  a  florid,  granular  surface.  Vaselijie  having  been  applieil  aiound. 
the  surface  of  the  pile  is  dried,  and  carefully  rubbed  over  with  fredi. 
St  rong  nitric  acid,  or  acid  merciuy  nitrate,  this  being  thor*       '  '  "I 

with  a  glass  rod  or  pointed  bit  of  woml.    The  acid  sliould  bt  ^ 
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in,  the  pile  lyeiiii^-  kept  dry  aiul  tlu^  acid  nut  allowed  tu  run.  Every  atom 
of  the  florid  siirfjiw  niust  l>e  converted  iivto  a  brownish,  shag^'  slough. 

V.  Wliitehead's  ^'  Operation  of  Excifiioa  of  the  whole  "  Pile- 
l>earing'*  Area,  lliit?  extj-nsive  ojieration  is  int^eiided  to  bring  about  a 
jyadiciil  eure,  its  object  beiii^'  not  only  to  remove  an}'  existing  piloR,  but 
Iso  all  the  nuicuus  membl^ane  in  the  lowest  part  of  the  rectum,  which  h 
the  s^eat  of  piles,  owing  to  the  tendency  cjf  its  veins  to  become  dilated. 
Though  Mr.  Whitehead  has  performed  this  operation  in  three  hundred 
cases  without  a  fatal  result  or  any  drav\'liaek,  I  cannot  but  consider  it 
tieedlessly  extensive  and  severe,  especially  hi  patients  of  middle  life, 
itnd  in  a  j>art  which  cannot  always  Ije  kept  sweet,  even  witli  the  aid 
Cif  iodoform.  The  operation  b}^  ligature,  or  by  clamp  and  cautery.  (*are- 
fully  performed,  gives  most  excellent  results,  and  in  answer  to  Mr,  White- 
head's argument,  that  as  hjug  as  this  diseased  area  is  left  to  reprmluee 
piles  over  and  over  again,  no  permanent  cure  can  be  expected,  I  may 
€ay  that  I  have  always  fonml  that,  after*  one  of  the  alx^ve  opei'ations  has 
heen  properly  carried  out,  the  patient  t*an  easily  prevent  any  recurrence 
\hy  attention  to  i/imiinon-sense  tietails  iti  daily  life.  Finallvt  I  know  of 
oae  ca^e,  in  a  young,  healtliy  patient,  fatal  from  blood-poisoning. 

Tlie  following  criticism  (Alhngham,  Dis.  of  Eeditm,  p.  139)  appcai-s 

'to  me  soundly  baseil :    ''Mr,  Whiteheml  terms   his   operation  simple. 

Simple  it  may  lie,  but  difficult  to  |»ei"form,  for  with  the  anus  rugose 

land  elastic  as  it  is.  even  after  dilatation  of  the  sphincters,  it  i.^  not 

I  nt  all   easy  to  separate  the   nnu'ous  membrane  fnmi    the   skin.      'Die 

time    required    for   the    oiR-ration    is  an   objeetion ;    this  process  takes 

on  au  average  at  least  thirty  minutes,  where  a  skilled  surge<m  t*an 

operate  with  the  ligature  in  less  than  live  minutes.     The  hsemorrhage 

by  this  method  far  exceeds  the  amount  lost  when  the  ligature  is  used, 

and  this  is  of  great  importance  in    those  patients  who   have  already 

lost   much  Ijloorl  from  their  j tiles Two  or  three  days  after  the 

I  Operation  the  parts  not  infrequently  beconu*  swollen,  and  the  mucous 
membrane  then  tears  through  the  ligatures  and  retracts  away  from 
the  skin.  This  leaves  a  large  granulating  sudace  which  may  occupy 
the  cntiiv  eirctjuiferenceof  the  bowel.  an<l  cause  troublesome  contraction. 

Operation. — The  sphincters  liaving  l»een  thoroughly  dilated,  and  the 
ilia?monlioidal  area  of  unu'ous  mi^mbrane  made  to  prolapse,  the  line  of 
Suiiction  of  skin  and  mucous  mend>ranet  is  looked  for,  atid  the  latter 
blivided  along  it  all  round  the  anus  with  blunt'-pointed  scissors.  The 
but  mucous  membrane  is  then  dissected  ujj,  with  forceps  and  scissor>, 
(from  off  the  external  and  (in  part)  the  internal  sphincter,  till  the  whole 
(f)f  the  pile-prodticing  area  of  mucous  nu'uibrane  can  be  pulled  down 
Mind  dra%vn  outside  the  anus.  It  is  then  cut  away,  bit  by  bit, J  trans- 
^vei*sely  at  it^s  still  attached  uppei*  bonier,  each  portion  when  divided 
(being  at  once  attached  to  the  cut  skin  with  carbolised  silk  sutures* 
jiti  this  way  the  diseased  area  is  removed  as  a  complete  ring  of  mucous 
"raembraue.  Each  bleeding-jioint  is  secut^d  by  torsion  or  forcipi^ssTuv. 
Jodoform  is  dusted  over  the  wound.  Tlie  sutures  are  allowed  to  come 
awav  of  themselves. 


•  Brit.  Med.  Joitnt..  Feb,  26,  iHHj. 

t  The  "  white  line  "  of  Mr.  HUtoti  QMnt  and  Paiut  p,  289,  Figa,  51  and  52). 

i  So  an  to  diminish  the  haemorrhftgOi  which  would  otherwlAe  be  free  at  this  stage. 
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vi,  Thelwell  Thomas's  Operation  (Brit.  Med,  /attnt.,Nov.  26,  1^98)! 
— Mr.  Thelwell  Thomas  has  devit^oci  the  following  operation.  The  great 
ad  vantages  that  he  elaima  for  it  are — (i)  that  primary*  union  i;* 
obtained,  and  so  convnlesf^eence  is  more  mpid  ;  (2)  tiiat  re-actionaiy 
and  secondan^  hoemoiTha^e  are  prevented. 

Operation. — The  si^hiucter  having  been  stretched,  **a  largi^  pilt*  is 
seized  by  artery  forceps,  and  it8  bat^e  elainped.  the  elainp  bein^  always 
put  on  in  the  long  axis  of  the  howeh  I  have  most  frequently  used 
Smith's  elnmp,  hnt  a  die.s.^ing  forceps  with  a  catch  will  do  quite 
as  well.*  Tlie  bnlk  of  the  pile  is  eut  away,  leaving  a  small  stump 
standing  oti'  the  elamp.  The  treatment  of  this  is  the  essential  feature 
of  the  operation,  A  piece  of  catgut,  not  too  fine,  about  a  foot  in 
lengtlu  with  a  domestic  needle  at  each  end,  is  used  for  a  suture. 
Commeneing  at  the  top  end  of  the  «tump  one  needle  is  passed  throu|rh, 
and  the  eatgut  tbllows  until  there  is  one  half  the  length  of  the  sutuiv 
on  each  side,  with  its  own  needle  attached.  A  reef  knot  is  tied  on 
the  stump,  and  the  neetlle,  which  is  on  the  right  side,  is  brought 
over  to  the  left  and  jiassed  through  the  stump  lower  dow^  and  back 
again  to  the  right.  The  needle  which  is  on  the  left  is  taken  c^v 
the  right  and  passed  tln-uugh  the  stump  back  to  the  left  immc^li 
adjoining  the  previous  one.  A  i^eef  knot  is  again  made,  and  so  m 
to  the  end  of  the  stump,  making  five  or  six  crossings  to  the  inrli. 
This  method  of  suture  brings  the  cut  edges  of  the  mucous  mem- 
brane tightly  together,  and  its  advantage  over  a  simple  continuous 
suture  is  apparent,  each  cross  and  knot  making  each  segment  inde- 
pendent of  the  next*  The  clamp  is  slackened,  and  occasionally,  though 
rarely,  it  may  be  necessary  to  tie  a  small  vessel  at  the  top  end  of  the 
stump,  particularly  if  a  cross-acting  clamp  is  used.  All  the  intenml 
piles  are  thus  treated." 

Mr.  Thomas  has  jierfornied  forty-five  operations  in  this  way  with 
extremely  satisftictory  results.  The  bowels  were  opened  on  the  fifth 
day.  and  full  diet  was  given  on  the  eighth  day.  No  pain  was  ci)m- 
plairied  of.  and  none  had  any  haemorrhage  or  inflammation.  The 
avenige  stay  in  hospital  of  the  forty-five  cases  was  8*8  days.f 

Causes  of  Pailure  and  Trouble  after  Operations  for  Haemorrhoids; 

I.  Hieniorrhage. — -This  will  be  extremely  rnre  if  the  ligature  methi>l 
be  carefully  employeil.  The  conditions  under  which  this  complication 
may  oi-eur  are  cases  of  long-standing  piles  or  prolapsus  in  weakly 
subjects,  cases  whei'e  the  tissues  are  ver)'  friable,  where  the  patit-ni 
insists  on  getting  out  of  be<l  to  pass  water,  or  where  he  strains  vm 
much  at  the  fii*9t  action  of  the  bowels.  If  the  surgeon  lie  called  upon 
to  met* t  it.  the  best  means  is  to  apply  Spenoer  Wells's  forceps,  and  io 
leave  these  in  siht ;  in  a  severer  case,  or  where  the  above  are  not 
available,  Mr.  AIHnghams  plan  of  plugging  should  be  used  (ZV^-  «' 
the  Jfecium,  p.  6y).  Thi*ough  a  conical  sponge  a  silk  ligat' 
threaded  from  apex  to  base.  The  sponge,  wtII  dusted  with  ioii 
rind  steel  sulphate,  is  pushed  four  or  five  inches  into  the  bowel,  and 
the  w*hole  of  the  space  below  it  is  plugged  with  aseptic  gause.    The 


*  Later  Mr.  Thomas  sAja  that  he  has  found  Doyen^s  broad  ligMoont  damp  (fjaaJl 
siie)  superior  to  all  others, 
f  This  it  certainly  too  short.   The  patieut  should  be  kept  rectunbenl  for  ihrt^  weeks 
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sponge  is  now  pulled  doum  by  the  two  ends  of  the  ligature  while 
the  gaiize  is  pushed  up.  The  plug  should  l>e  left  in  as  long  as  possible, 
the  patient  being  kept  under  the  intluence  of  landannm.  It  is  well 
to  pass  a  large  catheter  through  the  sponge  before  this  is?  inserted, 
to  allow  of  escape  of  Oatus,  2.  Tedious  ulceration. — ^This  is  usually 
due  to  the  patients  getting  np  too  soon.  They  should  remain  in  bed 
a  week  or  ten  days,  aurl  then  he  content  to  pa^ss  another  ten  or  fourteen 
days  upon  the  sofa.  3.  Septic  troubles.  4.  Contracfcion. — This  is  usually 
stated  to  be  only  likely  to  occur  when,  in  cutting  away  piles^  especially 
external  ones,  the  junction  of  skin  and  mucous  membrane  is  trenched 
npon.  But  the  fact  is  that  where  man}^  piles  have  had  to  be  removedt 
where  islands  of  mucous  membrane  (p.  491)  have  not  been  left  between 
them  J  the  ulcerated  surfaces  thus  tending  to  coalesce,  contraction  of  the 
surface  as  it  cicatrises  is  v^ery  likely  indeed  to  lead  to  some  narrowing 
of  the  lumen  of  the  gut.  This  must  always  be  prevented  by  the  early 
passage  of  the  finger  of  the  surgeon  in  charge,  this  being  repeat  kI 
daily  if  any  tendency  to  contraction  is  found.  Wliere  a  sinctare, 
generally  about  one  inch  and  a  half  from  the  anus,  has  Ijeen  allowed 
tu  form*  the  patient/s  condition  is  a  most  vexatious  one,  though  it  will 
always  yield  to  the  use  of  bougies,  aided,  if  need  be,  by  nicking  of  the 
contraction,  5.  Abscess.  6.  Fi.^tula.  7,  Bubo.  8.  Pelvic  suppura- 
tion. These  four  are  given  by  Mr.  Allingham  (loc.  mipra  cit,  p*  163) 
as  sequela?  in  unhealthy  patients,  especially  if  the  healing  has  been 
accompanied  by  prolonged  suppuration.  The  antiseptics  of  the  present 
day  should  prevent  this. 


FISSUBE,*— ULCEB. 


W       The   operative   treatment   of  these   is   so  simple  and  so  eminently 

I   successfuL  that  it  should  he  resorted  to  early. 

I  Operation  by  Incisionp^ — The  preparatoiy  treatment  and  the  position 
of  the  patient  are  the  same  as  those  already  given.  The  division  of  the 
ulcer  may  be  performed  in  one  or  two  ways — {a)  From  without;  (h)  from 
wdthin  the  rectum. 

(a)  From  withoid,  —  Here  the  ulcer,  being  fully  exposed  with  a 
speculum — and  the  one  which  bears  Mr.  Hilton's  name,  with  a  movable 
valve*  will  be  found  the  best^asmall  sharp-pointed  bistoury  is  inserted 
a  little  beneath  the  base  of  the  ulcer,  and  its  point  made  to  protrude  in 
the  bowel  above  it ;  the  parts  are  then  divided  fram  without  in%vards 
throtigh  the  centre  of  the  ulcer. 

(h)  From  wiihin. — Here,  the  ulcer  being  also  exposed,  either  by 
stretching  the  parts  with  two  tingers  or  with  a  speculum,  a  straight 
blunt-pointed  bistoury  is  drawn  across  the  whole  of  the  sore,  through  its 

(centre,  going  deep  enough  to  divide  about  a  third  of  the  fibres  of  the 
external  sphincter.  Mr.  Curling  (ZJm.  of  the  Redam,  p.  1 2)  has  drawn 
attention  to  an  important  point  here,  and  that  is,  that  the  fibres  of  the 
muscle  at  the  extremity  of  the  ulcer  near  the  verge  of  the  anus  should 
be  divided  rather  more  freely  than  those  above,  so  as  to  avoid  any  ridge 
or  shelf  on  which  the  fgeces  would  lodge. 


•  This  condition,  often  called  a  fissure,  nearly  always  amounts  to  an  uker  wlien 
it  ii  carefully  examined  and  the  parts  unfolded. 
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There  is  usually  no  haemorrhage  to  speak  of,  and  the  whole  operation 
is  so  simj)le  that  it  may  be  performed  after  an  injection  of  cocaine^ 
or  with  nitrous  oxide  gas,  unless  anj-thing  else — e.g.,  attention  to  pilfti 
— is  required.  I  prefer,  however,  to  operate  with  ether  or  the  A.C.Bj 
mixture. 

Of  the  two  methods,  I  generally  make  use  of  the  first,  followii^ 
Mr.  Hilton.  I  consider  it  the  more  certain,  and  have  never  known  ^ 
anything  like  incontinence  in  the  nine  cases  in  which  I  have  used  }^ 
The  second  is  rather  the  slighter  operation,  and  also  gives  good  resali^ 

The  ix)sition  of  these  usually  club-shaped  ulcers  is  posterior.  If  odo 
is  met  with  anteriorly  in  a  woman,  it  would  be  wiser  to  try  the  applica- 
tion of  acids,  or  the  actual  cautery.     See  footnote,  p.  487. 

llie  surgeon  must  be  careful,  when  examining  into  the  amount 
of  repair  a  week  or  two  later,  not  to  do  any  damage  if  a  speculum 
is  employed. 

Operation  by  Dilatation  of  the  Sphinoter. — ^This  is  not  only  rough 
but  uncertain,  and  should  not  be  employed. 


FBOLAPSUS. 

Indications. — Failure  of  previous  treatments.  Large  size  and  long 
duration  of  the  prolapsus.  Altered  condition  of  the  mucous  membrane 
— viz.,  thickening  or  ulcere,  the  latter  giving  rise  to  haemorrhage. 
Incontinence  of  faeces,  especially  when  fluid,  or  of  flatus. 

Operations. 

Acid. — Cautery. — Excision. 

1 .  Acid. — Of  these  1  j^refer  the  acid  nitrate  of  mercury.  This  method 
is  esi^ecially  applicable  to  the  obstinate  cases  of  prolapsus  in  children, 
where  the  bowel  is  constantly  down.  Though,  if  the  application  is  made 
properly,  only  a  sensation  of  burning  is  complained  of,  an  anaesthetic 
should  always  be  given.  The  patient  being  in  the  lithotomy  position, 
or  on  one  side,  the  i)rolai)su3  is  carefully  dried  of  all  mucus,  and  the 
surgeon  rubs  in  the  acid  with  the  aid  of  a  glass  rod  or  pointed  pieces  of 
wood,  the  adjacent  skin  being  protected  with  vaseline. 

Care  must  be  t^ken  not  to  rub  in  the  acid  too  long  or  too  vigorously, 
for  if  the  inflammatory  process  set  up  affects  deeply  the  sub-mucous 
tissue,  a  most  troublesome  stricture  may  readily  result. 

It  is  well  to  warn  the  patients  that  a  second  application  maj  be 
required  in  severe  cases. 

The  after-treatment  is  that  given  below. 

2.  Cautery. — In  severer  cases,  or  where  the  acid  has  failed,  the 
following  will  be  found  efficient.  The  position  of  the  patient  is  as  for 
pile  o})erations,  but  it  is  best  to  apply  the  cautery  to  the  bowel  in  fitu, 
though  this  may  be  used  when  the  bowel  is  prolapsed. 

Thus,  the  patient  being  in  lithotomy  position,  and  a  duckbill-speculum 
inti'oduced  and  held  in  contact  with  the  anterior  wall  of  the  rectum,  the 
blade  of  a  thermo-cautery  is  drawn  edgeways  along  the  lower  three  or 
four  inches  of  the  oi)ix)site  surface  of  the  gut.  The  speculum  being 
shifted,  the  anterior  and  lateral  aspects  are  similarly  treated  in  severe 
cases. 

Care  must  be  taken  not  to  go  through  the  mucous  membrane,  or 
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fieptic  mischief  and  sloughing  may   be    set    up  in  the  cellular  tissue 
beneath* 

3.  Excision. — In  severe  cases,  in  adults,  when  other  methcwla  have 
failed,  this  method  should  be  resorted  to,  but  even  with  the  improvements 
of  the  present  day  there  must,  always  be  a  difficulty  in  keeping  wounds 
hei'e  aseptic.  Either  portions  of  mucous  membrane  only,  or,  in  verj' 
aevere  and  intractable  cases,  the  vN'hole  i>rolap9e,  may  be  removed, 

i.  Excision  of  mucous  membrane. 

The  patient  being  in  lithotomy  position,  the  prolapsus  reduced,  and 
the  parts  exposed  by  a  duckbili-S]>eculum,  two  or  more  elliptical  pieces 
of  mucous  membrane  are  removed  by  pinching  thtnn  up  with  vulsellum- 
forceps  and  cutting  them  away  \vith  a  very  sharp  scalf>el  or  scissors. 
Any  bleeding  vessels  are  then  tied  with  chromic  gut,  and  the  edges 
of  the  wound  united  by  hoi*sehair  or  fiahing-giit  sutui'es.  Iodoform  is 
then  carefully  dusted  on,  and  the  parts  smeared  with  an  ointment  of 
the  same. 

The  insei'tion  of  sutures  has  the  advantage  of  preventing  haemorrhage, 
and  hastening  the  cure.  If  the  sutures  have  to  be  removed,  especial 
care  will  be  needed  not  to  break  down  the  union  %vith  the  speculum, 
The  wounds  must  be  irrigated  frequently  with  a  solution  of  liydr.  perch 
(l  in  4000),  and  a  small  Higginson's  syringe. 

ii.  Complete  removal  of  the  prolapse. 

Although  a  more  certain  cure,  this  method  is  much  more  severe  than 
those  already  described,  and  owing  to  the  risk  of  the  operation,  should 
be  reserved  for  c^sea  in  which  other  methods  of  treatment  have  tailed, 
the  prolapse  has  beconie  irreducible,  or  when  gangrene  threatens. 

The  operation  essentially  consists  of  amputation  of  the  prolapsed 
bowel,  with  suture  of  the  divided  edges  at  tlie  margin  of  the  anus. 

It  must  be  remembered,  however,  that  a  jwuch  of  peritonaeum  nvAV  be 
present  in  front  between  the  layers  of  the  prolapsed  boweb  and  that,  in 
^certain  cases,  a  herniated  loop  of  intestine  may  lie  within  this  pouch. 
•Owing  to  the  vascularity  of  the  parts  considerable  haemorrhage  may 
occur,  and,  with  a  view  to  controlling  this,  several  operators  have 
advised  constriction  of  the  base  of  the  prolapse,  either  by  means  of 
specially  deviaed  clamps,  or  by  an  elastic  ligature,  applied  above  trans- 
fixing pins,  before  commencing  its  removal.  The  objection  to  this  is, 
however,  the  possibility  of  damage  to  a  knuckle  of  small  intestine  lying 
in  a  prolapsed  peritonseal  pouch.  Moreover,  the  hEemorrhage  may  be 
satisfactorily  dealt  with  by  dividing  only  small  portions  of  tissue  at  a 
time  and  applying  catgut  ligatures  to  the  vessels  in  each  portion  as  they 
are  divided. 

The  details  of  the  operation  have  been  varied  by  many  surgeons,  one 
of  the  best  methods  being  undoubtedly  that  of  Mickulicz,  which  is 
described  as  follows  by  Cumston,  of  Boston  (Ann,  ofiSurg.,  March,  1900), 
in  a  paper  containing  much  valuable  information : 

**  Mickulicz  first  cuts  through  the  outer  intestinal  tube  in  its  anterior 
circumference  by  cutting  the  tissues,  layer  after  layer,  catching  up  each 
bleeding  vessel  as  it  appears,  and  ligating  it  with  fine  catgut.  As  soon 
as  the  peritonaml  pouch  has  been  opened,  its  interior  is  examined  for 
the  presence  of  small  intestine.  The  peritonjcal  cavity  is  then  closed  by 
a  running  suture.  The  anterior  aspect  of  the  internal  intestinal  tube  is 
cut  through,  little  by  little,  until  it  is  opened,  and  then  both  intestmal 
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tub^B  are  united  by  deep  silk  sutures  along  the  entire  line  of  the 
incision. 

*'The  posterior  circumference  of  the  prolapse  is  treated  in  absolnt^Iv 
the  same  way,  both  intestinal  ends  being  united  by  means  of  silk  suture^ 
and  thus  the  resection  is  completed/' 

Aiter-treatment, — After  any  operation  for  prolapsus,  the  patient 
must  rest  for  three  weeks  on  the  sofa  to  allow  of  firm  consolidatiou  and 
cicatrisation  taking  place.  Light  diet  alone  should  be  allowed  at  fintt, 
and  the  bowels  should,  at  first,  be  allowed  to  act  only  every  three  iiy?, 
and,  if  possible,  while  the  patient  is  on  his  side. 


Excision    OP    THB   BECTtTM. 

Partial  excision  would  be  usually  a  more  correct  term  in  the 
majority  of  eases,  but  as  by  the  sacral  route,  first  brought  before  the 
notice  of  the  profession  by  Kraske,  the  ivctum  has  been  removed  np  to 
the  sigmoid  tiexuiv,  I  retain  this  heiiding.  Under  it  the  foUowiBg 
operations  will  be  considi^red :  (i)  Exciaion  from  the  periDcma, 
(ii)  Kra8kd*6  operation  and  its  modiflcations.  (iii)  Excision  by  the 
Tagina«  fiv)  Excision  by  abdominal  section,  (v)  Excision  by  the 
abdomino-perinseal  method. 

Indications.  Suitable  cases.  K  Malignant  diseAse  of  anus— f 
papillomata  or  a  negleet^^d  tistula,  or  condylomata  becoming  epitheli( 
matous.  2.  Rarely  non-maligriant  stricture  and  ulceration  may 
treated  in  this  way  instead  of  by  dilatation,  but  only  in  cases  whem 
extensive  ulceration  exists  with  multiple  points  of  stenosis,  and  the  nse 
of  th»*  bougie  is  found  to  be  ineffectual.  3,  Malignant  disease  of  the 
rectum*  Of  the  points  which  have  to  be  now  considered,  the  extent  0I 
the  disease  is  the  most  important,  A  grouch  that  is  limited  to  tlie 
rectuni,  at  whatever  part  it  may  be  situated,  and  however  high  it 
extend  along  the  course  of  the  bowel,  may  be  removed  by  one  of 
methods  about  to  be  described.  Extension  beyond  the  rectum  to 
rounding  paits.  as  shown  by  fixity  of  the  growth  to  the  sacrum  on 
one  hand,  or  to  the  bladder,  vagina,  or  uterus  on  the  other,  conetitiiteii 
a  contra-indication  to  any  attempt  at  a  radical  operation,  llie  amount 
of  fixity  may;  however,  be  most  diflicult  to  estimate. 

The  afbninistration  of  ether  or  A.C.E.  may  help  here  as  well  as  in 
deciding  th^  extent  of  the  disease.  The  parts  where  it  is  most  (Hfficolt 
and  important  to  estimate  the  mobility  are  the  neighbourhood  of  the 
prostate,  urethra,  and  the  neck  of  the  uterus.  Mr.  Cripps  thinkii  that 
though  the  b<)wel  in  contact  with  the  prostate  may  be  diseased,  it  i» 
a  long  while  before  the  prostate  itself  Ijecomes  infected  ;  in  women,  on 
the  contrary,  when  the  disease  is  on  the  anterior  part  of  the  boweh  the 
vagina  and  uterus  quickly  become  implicated.  Tlie  recto-vaginal  septum. 
if  involved  in  its  lower  part,  may  be  cut  away,  but  the  patient  uill  be 
liable  to  iind  faeces  getting  into  the  vagina,  especially  w  hen  the  lx)weU 
are  loose.  The  condition  of  the  glands,  sacral,  iliac,  and  inguinaL  will, 
of  course,  be  examined,  and  the  possibility  of  deposits  in  the  U 
remembered. 

Glandular  infiltration  is  said  by  several  to  occur  late  in  rectal  a 
noma.     This,   at  first  sight  a  point  w-hich  may  favour  operation,  is 
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icouiiterbalanced  by  the  well-known  fact  that  rectal  careinoma  is  fre- 
Iquently  insidious*  and  that  thus,  by  the  time  it  has  pronounced  its 
iexistence*  it  is  already  in  an  advanced  stage. 

Finally;  the  age  of  the  patient,  this  being  not  judged  of  by  years  alone, 
the  eondition  of  the  kidneys  and  other  viscera,  whether  the  general 
condition  and  reparative  powers  are  sufficiently  good  to  meet  tlie  calls 
of  what  may  be  a  very  severe  operation,  must  all  be  taken  into  careful 
coniiideration. 

Much  information  bearing  on  the  value  of  excision  of  the  rectum  will 
I  come  out  if  we  institute  a  comparison  between  Excision  of  the 
[Hectum  and  Colotomy.  The  chief  points  calling  for  attention  are — 
l(i)  The  mortality  of  the  operation,  (ii)  The  duration  of  life  after  it. 
|(lii)  The  amount  of  comfoi't  given  by  it. 

(i)  The  MorialUy  of  the  Operation. — In  making  a  comparison  on 
[this  head  between  colotomy  and  excision  of  the  rectmn,  one  important 
[point  must  ah\ays  be  remembered — Le.^  that  the  latter  operation  is 
[never  performed  under  those  unfavourable  conditions  of  obstruction 
[which,  owHng  to  the  operation  being  often  deferred  til!  too  late,  render 
Ithe  mortality  of  colotomy  such  a  high  one.  Turning  to  the  mortality  of 
[excision  by  itself,  without  comparison  with  any  other  operation,  we  find 
ithat  McCosh,  in  1S92  (Nhw  York  MetL  Journ.,  Sept.  3),  collected  439 
leases  with  84  deaths,  a  mortality  of  1 9* I  per  cent.  Later,  Ivraske  (Ann. 
\of  tSur(f.^  vol.  ii.  1 897,  p.  380)  gives  a  mortality  of  9^8  per  cent.,  or 
deaths  in  51  c<ases  operated  upon  during  the  yeai*s  1890 — 1897,  and 
^aul  (Lancet,  vol.  ii.  1897.  p.  78)  publishes  a  series  of  28  cases  with 
deaths,  i,e.,  a  mortality  of  14*2  per  cent. 

In  this,  as  in  every  other  comparatively  novel  and  important  opera- 
ion,  a  very  large  number  of  nnsuccessful  cases  will  remain  unpublished, 
fwhilst  nearly  every  successful  case  is  reported  at  once.     The  real  death- 
rate,  therefore,  when  the  facility  with  which  shrx^k,  htemon^hage,  cellu- 
^litis,  peritonitis  may  occur  in  a  part  which  cannot  be  kept  absolutely 
septic,  and  in  patients  no  longer  young  and  the  subjects  of  rectal 
incer.  is  fairly  estimated,  lies  probably  between    1 5  and  20  per  cent. 
lor,  when  we  cousid*n'  how  limited  mati's  capacity  for  bearing  grave 
>peratiotis  I'emains,  however  much  we  have  advanced  in  surgery,  is  it 
3^t  all  probable  that  the  death-rate  will  fall  much  below  20  per  cent., 
all  cases  operated  on  are  honestly  reported.     When  we  consider  the 
lortality  of  inguinal  colotomy  for  rectal  cancer,  exchiding  the  ca8ei> 
rhere  colotomy  is  performed  under  the  most  unfavourable  circumstances 
Jof  obstruction,  in  other  words  *'  the  too  late  cases/*  the  mortality  will  be 
listinctly  less,  varying  fix>m  under  5  to  under  lo,  accordingly  as  the 
operation  is  performed  by  operators  of  especial  experience  or  otherwise. 
Tere,  too,  the  value  of  statistics  ia  greatly  impaired  by  the  tendency  to 
publish   only   successes.      But  there  can  be    no  doubt  whatever   that 
fcolotomy  in   cases   uncomplicated   by  obstruction  is  most  distinctly  a 
[Bafer  operation  tlian  excision  of  the  rectum  fi*om  the  perinieum,  and,  ft 
forticm,  than  the  severer  methods. 

(ii)  Dtmitum  of  Life. — Witli  regard  to  this  point,  I  think  a  larger 
lumber  of  cases  will  show  that  if  the  surgeon  decides  to  advise,  and  thi^ 
patient  is  willing  to  run  the  risk  of,  the  more  serious  operation,  the 
H'olongation  of  life  will  be  greater  here  than  after  colotomy,  if  the  cases 
wisely  selected.      I  think  that  the  above  is  borne  out  by  the  results 


Soo 


OPEUATIONS  ON  THE  AliDOME>\ 


of  the  stAtistics  which  we  have.  It  is  rare  for  patient«  after  coloton^i 
for  carcinoma  to  survive  more  than  one  year  and  a  half.  Making  duj* 
allowance  for  the  advanced  date  at  which  cases  of  rectal  c&ncer  too  oft^j^ 
come  under  treatment,  for  the  fact  that  excision  will  usually  be  per. 
formed  in  selected  erases,  and  that  thus  colotomy  will  be  r^sen'ed  for 
thoee  lestt  favourable,  I  think  the  published  cases  of  excision  ahoH  a 
greater  prolong-ation  of  life. 

Volkmann  (Sammhnnj  KUu.  VoHnitje,  May  IS,  1878)  claimed  tW 
complete  cures  and  several  cases  of  very  late  I'ecurrence — viz,,  one  after 
6  years,  one  after  5,  and  one  after  3,  One  case  died  of  carcinoma  of  the 
liver  8  years  after  operation  without  local  recurrence,  and  one  cm 
remained  %ve!l  1 1  ye^irs  after  the  removal  of  a  large  mass  reaching  liigfc 
up  ;  in  this  case  recurrence  occurred  twice  in  the  scar,  and  was  removed. 
Czerny's  experience  is  also  very  good.  Two  of  his  cases  had  smrived 
the  operation  over  4  yeai*8,  one  3  years  and  4  months  ;  tliree  othen  w«re 
well  after  intervals  of  at  least  2  years  (Henck,  Arch,  f,  Klin,  Chk, 
Bd.  xxix,  Hft.  3).  Mr.  Ball  (Dis,  of  the  liectum  and  Anus,  2nd  ei 
p.  364)  has  had  one  patient  alive  and  well  9  rears  and  another  6  yean 
after  operation.  Mr.  Cripps  {loc,  supra  cit,)  has  had  one  case  free  bm 
reciirrence  J  2  yeai-s,  two  6  years,  one  $  y^^ra,  two  4  years,  one  3  yea5 
after  operation.  More  I'ecently,  Kraske  (Ux:.  supra  ct^.),  in  the  gerie? 
of  fifty-one  caseg  above  referred  to,  states  that  sixteen  patients  died 
from  intercurrent  disease,  without  signs  of  recurrence  or  metastasis,  *t 
times  varying  from  i  J  to  5  years  after  the  operation,  and  Bfteen  patient^ 
are  alive  and  fret'  from  recurrence  f  of  a  year  to  8^  years  after  tht 
opei^ion.  Ki^en  {Thtr.  Gaz,,  April  1S97)  gives  the  results  of  twfhf 
emee  which  survived  the  operation ;  four  had  passed  the  4-year  limit, 
and  two  othere  had  nearly  reached  it,  \nthout  recurrence. 

(iii)  Amount  of  Comfort  Afforded. — After  this  operation,  as  aftfi" 
excision  of  the  larynx,  a  distinction  must  be  drawn  between  mere 
survival  and  what  deserves  the  name  of  recovery.  Tlie  amount  of  com* 
fort  enjoyed  by  the  patient  will  depend  on :  (i)  The  amount  of  contra^ 
tion  that  takes  place.  (2)  How  fur  he  has  control  over  his  raotions. 
The  patient  should  always  be  warned  about  these  sequelae.  If  he  doe? 
nut  keep  under  observation,  and  contraction  follows,  I  consider  his  case 
will  compare  most  unfavourably  with  that  after  a  well-performed  oolo' 
tomy,  and  may  even  be  as  bad  as  that  of  a  patient  with  advanced  rectal 
cancer,  (i)  When?  the  whole  circumference  of  the  bowel  has  been  re- 
moved, a  matter  referred  to  below  (p.  505),  it  is  obvious  that  there  most 
be  a  great  risk  of  contraction  in  the  scar  tissue  which  replaces  themiicoa.^ 
membrane.  This  contraction  forms  a  most  serious  difficulty  in  the  afte^ 
treatment,  and  is  liable  to  lead  to  most  unsatisfactory  results.  The 
more  the  connective  tissue  amund  the  bowel  is  interfered  with,  tln' 
more  profuse  the  suppuration  and  the  longer  the  healing,  the  morf 
marked  will  the  contraction  be.  Colotomy  has  been  required  for  it,  a.-^ 
occurred  in  a  case  under  my  care,  %vhere  excision  of  the  rectum  had 
been  performed  elsewhere.  The  above  risk  may  be  obviated,  no  doubt, 
by  drawing  down  the  bowel  and  suturing  it  to  the  skin ;  but  this  st^p 
(p,  505)  is  not  often  feasible,  especially  in  men,  and  if  sutures  are 
inserted  they  cut  through  quickly  (vide  infra).  The  severed  end  of  the 
bowel  is  drawn  considerably  downwards  during  the  process  of  healiug' 
This  renders  it  easier  for  the  |>atients  to  pass  a  bougie  from  time  to 
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time,  the  need  of  which  must  be  firmly  impressed  upon  them.  Another 
means  of  securing  the  patency  of  the  bowel  is  by  wearing  a  vulcanite 
tube,  as  recommended  by  Mr.  Allingham.  These  are  three  or  four 
inches  long,  with  one  end  conical,  and  with  the  other  ending  in  a 
broadish  flange  to  prevent  its  slipping  into  the  bowel,  and  also  to  enable 
it  to  be  stitched  to  a  bandage  which  keeps  it  in  place.  Patients  begin 
to  wear  it  about  a  fortnight  after  the  operation,  and,  save  for  taking  it 
out  when  the  bowels  act,  retain  it  constantly  for  some  months,  some 
having  to  wear  it  for  the  rest  of  their  lives. 

(2)  As  to  the  power  of  retaining  feeces,  incontinence  is  always  present 
at  first,  but  control  is  usually  regained  after  a  time,  save  where  the 
motions  are  loose.  Mr.  Cripps  (be.  supra  ciL)  states  that  incontinence 
was  present  in  only  seven  out  of  thirty-six  cases  which  he  collected. 
Torsion,  after  the  advice  of  Gersuny  (vide  infra),  as  a  preventive  when 
the  entire  circumference  of  the  bowel  and  the  sphincters  have  been 
i-emoved,  has  proved  satisfactory  in  some  cases  (p.  5 1 2). 

Operation. 

The  preliminary  treatment  is  most  important.  The  patient  should  be 
kept  in  bed  for  several  days  before  the  operation,  and  the  strength  and 
general  condition  improved  as  much  as  possible  by  the  administration  of 
plenty  of  light,  easily  digested  and  nutritious  food.  The  rectum  and 
large  intestine  should  also  be  efficiently  emptied  by  means  of  mild 
purgatives  and  daily  enemata.  If  the  growiih  causes  marked  obstruction 
to  the  passage  of  faeces  or  to  the  efficient  administration  of  enemata, 
lavage  of  the  bowel,  by  means  of  a  long  rectal  tube  passed  through  the 
stricture,  should  be  made  use  of.  In  order  to  promote  rapid  healing  and 
prevent  suppumtion,  as  much  as  possible,  every  effort  should  be  made  to 
render  the  bowel  as  little  septic  as  possible.  To  this  end  intestinal 
antiseptics,  such  as  resorcin,  salol,  &c.,  may  be  administered  by  the 
mouth,  and  weak  antiseptic  solutions  used  for  lavage  and  for  the 
enemata.  Where  a  rapid,  soft  growth,  quickly  ulcerating,  has  given 
rise  to  a  foul  discharge.  Dr.  E.  H.  Taylor  (Ann,  of  Surg.,  vol.  i.  1897, 
p.  385)  recommends  curetting  as  a  preliminary  measure,  in  order  to 
hring  about  a  sweeter  condition  of  the  growth  and  surrounding  parts. 
He  makes  use  of  a  flushing  spoon  for  this  purpose,  and  finds  that 
the  haemorrhage  is  "trivial,  and  soon  ceases."  On  the  other  hand, 
Kraske  considers  that  this  should  be  done  only  exceptionally,  as  it  is 
not  without  danger. 

With  regard  to  the  question  of  performing  colotomy  before  the 
excision  of  the  growth,  the  opinions  of  authorities  differ.  Kraske  only 
makes  use  of  it  when  the  growth  is  causing  obstruction,  and  so  prevents 
efficient  emptying  of  the  bowel  before  operation.  He  then  makes  the 
artificial  anus  in  the  transverse  colon,  as  being  less  likely  to  interfere 
with  the  subsequent  operation  and  more  easy  to  close  later.  On  the 
other  hand,  M.  Qu6nu,  quoted  by  Taylor  (loc,  supra  cit,),  always  performs 
a  preliminary  inguinal  colotomy,  usually  about  twelve  days  before  the 
main  operation.  Keen  (Joum.  Amer,  Med.  Assoc,  1898)  also  is  in 
fiivour  of  a  colotomy,  and,  moreover,  makes  the  artificial  anus  a  per- 
manent one,  by  closing  the  upper  end  of  the  divided  rectum  jrfter 
removal  of  the  growth.  The  chief  objections  to  a  preliminary  colotomy 
are  that  it  causes  loss  of  valuable  time  without  a  compensating  advan- 
tage, since,   with   careful   preliminary   evacuation   of  the  bowel,   the 
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operation  ami  the  afler-c'ourse  are  quite  gatisfactory  \^-ithout  it;  that  If" 
saps  the  j>atieiit's  ijtrength  and  so  diminishes  liis  power  of  standing  the 
more  severe  r»peration,  and  that,  by  fixing  tlielx>\vel  alx)ve,  it  ^layillte^ 
fere  with  its  mobihty,  thus  preventing  it  from  being  efficiently  polled 
down  at  the  second  ojieration.  It  would  seem,  therefore,  that  the  i^is^t 
course  lies  in  i-eservini^  colotomy  for  those  cases  in  which  there  is  either 
dt'i'lared  or  threatened  obstruction,  preventing  the  proj>er  evacuation  uf 
the  Ixjwel  befure  the  ^OA\ih  is  excised. 

I'he  ni08t  suitable  operation  in  a  given  case  %vill  vary  according  to  the 
position  and  extent  of  the  gro\^i:h.  For  a  growth  invol^nng  the  lawest 
two  inches  of  the  i-ectuni  the  operation  by  a  peri  nasal  incision  will 
usually  suffice;  for  nioi^  extensive  growths,  Kraske*s  method  or  one  of 
the  modifications  of  that  opei-ation,  will  generally  be  necessan\  Finely, 
for  a  few  rare  cases  in  which  the  growth  is  situated  very  high  up  in  the 
rectum,  the  combined  perinaeal  and  abdominal  method  will  be  rei]iiired. 


*^ 
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(AllingbaznO 

Perineeal    Esclsion    of   Bectum    in    its    Entire   Circumference,— 

The  patient  is  placed  in  lithotomy  position,  and  the  surgeon  make.^An 
oval  incision  into  both  ischio-rectal  fossa?,  around  the  bowel,  tha 
prolongs   this   oval    incision    backwards    so   as    to    reach    the  coocTi 

(F1K..I93). 

Tliia  backwai-d  prolongation  is  much  needed  in  oi*der  to  give  anm- 
tional  room  for  meeting  haemorrhage,*  and  for  providing  drainage  liter 
on.  The  fingtn-s,  aided  if  needful  by  the  knife  or  blunt  diBsector, 
separate  the  bowel  at  the  sides  and  posteriorly  as  high  as  the  le\'ator 
ani ;  the  haemorrhage  is  nsually  not  severe,  and  can  be  i-eadOy  arrested 

•  If  Lhia  incision  has  to  be  carried  as  high  up  aa  three  or  four  inches,  the  hjemw- 
rhage  will  be  free,  aa  the  fiiiperior  haemorrhoidal  artery  here  divides  into  two  tennit*! 
branches,  A  sufficient  incision,  well  opened  out  with  Urge  retractors,  will  admit  d 
easily  dealing  with  this  yesseL  Another  method  is  to  begin  by  a  free  posterior  iu- 
ciaioii,  made  by  guiding  a  curved  sharp  bialoury  wflU  abore  the  di£eA«c  in  ^^ 
posterior  wall,  bringing  out  the  point  at  the  tip  of  the  coccyx,  and  then  culling *^^ 
the  intervenifig  tissues  into  the  bovrcL  This  exposes  well  the  limits  of  the  growth, 
but  oauacfl  more  bleeding.  If  the  first  method  is  made  use  of,  the  bowel  muit  be  W 
open  sabBeqaeutlj,  to  inyestigate  the  upper  limita  of  the  diseoAe, 
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by  pressure-forceps,  sponges  poshed  into  the  iucision,  and  by  operating 
as  rapidly  as  is  consistent  with  safety.  Taylor  (he.  su^ira  nt,)  recom- 
mends that  the  posterior  incision  should  be  mcade  first,  and  then  the 
lateral  ones  in  the  following  manner,  in  order  to  better  preserve 
the  sphincteric  ajjparatus,  and  thus  prevent  incontinence  afterwartls. 
**  Be^n  by  a  median  posterior  incision  behind  the  anal  margin  and 
extend  it  backwards  in  the  middle  line  over  the  coccyx.  Then,  starts 
ing  from  the  tip  of  this,  follow  the  median  raphe  forwards,  splitting  the 
posterior  part  of  the  external  sphincter  and  separating  the  levatores  ani. 
On  introducing  the  index  finger  into  the  wound*  the  rectum  is  easily 
deared  on  its  posterior  and  lateral  aspects.  Strong,  blunt-pointed 
fldflsors  are  now  taken,  one  blade  is  placed  in  the  woutu!  just  behind 
the  anus,  and,  in  the  interval  between  tlie  rectum  and  the  levator  ani, 
the  other  blade  rests  upon  the  skin.  The  bridge  of  tissue  between  the 
blades  is  now  cut,  and  a  similar  section  made  upon  the  opposit-e  side/* 

Tio,  194. 


(Allii)gb»m.) 

The  adoption  of  this  plan  wiO  be  found  to  mat.erially  facilitate  the 
separation  of  tlie  bowel,  in  adflition  to  saving  the  levator  ani  muscles. 

The  separation  of  the  bowel  in  front  varies  with  the  sex  of  the 
patient.  In  a  male,  a  full-sized  nu^tal  sound  having  been  passed  into 
the  bladder  and  kept  well  hooked  up  imder  the  pubes,*  the  surgeon 
carefully  dissects,  partly  with  his  linger  and  partly  with  scissors, 
between  the  bowel  and  urethra  and  prostate.  These  parts  are  natur- 
ally adhei-ent,  and  this  dissection  must  he  carefully  conducted,  as  any 
opening  into  the  bladder  or  urethra  will  muoli  increase  the  shock.  If 
the  left  index  be  kept  in  the  rectum  and  the  thumb  just  outside  it,  they 
will  serve  to  pull  the  bowel  as  it  is  freed  away  from  the  urinary  tract, 
while  the  operator  is  at  the  same  time  kept  informed  how  near  to  the 
bowel  he  is  cutting  (Fig.  195).  In  the  case  of  a  woman  the  surgeon's 
left  index,  or  the  finger  of  an  assistant  in  the  vagina,  ^vill  give  the  best 

•  Frof,  &facIi!od  iid vises  ibat,  if  tlie  disoas*^  is  low  down,  it  matters  little  whether 
the  blftdtlcr  la  fttll  or  empty ;  il  a  higher  pori  ion  ha«  to  be  dealt  with,  as  Dupuytren 
fhowod,  the  urine  should  h  \ed^  go  as  to  raise  the  rocto-vcsical  pouch. 
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warnings  of  hia  knife  or  scissors  (the  latter,  long  and  blnnt-pointiscl,  ai? 
preferable)  getting  too  near  the  vaginal  mucous  membrane.*  K  this 
be  encroacherl  upon,  it  must  be  removed  without  hesitation,  in  the 
hope  that  the  cloaca  thus  formed  will  be  much  diminished  by  con- 
traction, or  that  it  msLy  be  closed  subsequently.  If  the  disease  has 
extended  up  the  recto-vaginal  septum,  the  peritonaeum  must  be  lookd 
out  for,  and  the  greatest  care  taken  not  to  open  this  cavity  at  the  upper 
part  of  the  dissection.  If  this  should  c»ccur,  an  aseptic  sponge  must  l>e 
kept  over  the  opening.  The  levator  ani  being  carefblly  cut  through, 
the  rectum,  now  separated  everywhere  save  above,  is  dragged  down  bj 
an  assistant  or  by  the  operator  with  his  letl  hand.  Wliile  this  tenflion 
is  kept  up,  the  surgeon  vnth  his  finger,  aided  by  scissors,  frees  the 
bowel   sufficiently  above   the  disease  to  admit  of  dividing   il  safely. 

Fio.  195. 


.X 


(AUingbftm.) 

Frequent  examination  of  the  interior  of  the  bowel  should  be  made  at 
this  stage  to  tell  when  the  upper  limit  of  the  disease  has  been  reached. 
The  rectum  should  be  divided  at  least  an  inch  above  this  point.  Before 
the  bowel  is  cut  away,  the  upper  end  should  be  secured  with  a  vulsel- 
lum,  for  fear  that  it  may  I'etract  and  cany  any  still  bleeding  points  out 
of  reach. 

When  the  bowel  has  been  safely  isolated  above  the  disease,  it  must 
be  divided  with  scissors.  Tlien^e  ai-e  gi*eatly  to  be  preferred  to  the 
ecraseur,  as  they  give  a  much  moi*e  cleanly  cut  surface,  and  one  there^ 
fore  less  liable  to  slough,  and  they  furthermore  avoid  the  risk  which  is 
inseparable  from  the  use  of  the  ecraseui^ — viz.,  its  gradually  encroach- 
ing, as  it  is  tightened,  more  and  more  closely  upon  the  diseased  area. 

One  objection  to  the  didsion  of  the  i^ectura  with  a  Paquelin's  cautery 
is,  as  remarked  by  Mr.  Cripps,  that  the  use  of  any  form  of  cauteiT 
during  the  operation  makes  it  exceedingly  difficult  to  distinguish 
between  the  hard  nodules  of  burnt  tissue  and  portions  of  the  dis 
which  may  be  left  behind, 

*  Subsequent  sloughing  here  is  not  unlikely. 
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The  bowel  having  been  removed,  bleeding  points  *  are  most  carefully 
looked  for,  and  the  wound,  thoroughly  irrigated  and  dusted  over  with 
iodoform.f 

K  the  peritonaeum  has  been  injured  and  the  opening  is  too  large  for 
suturing,  either  a  drainage-tube  packed  around  with  gauze  (Barden- 
hauer),  or  a  tampon  of  gauze,  must  be  made  use  of. 

Mr.  Cripps  considers  that  any  attempt  to  bring  down  the  cut  edges 
of  the  rectum,  and  to  stitch  them  in  situ  around  the  anus,  is  perfectly 
useless,  as  the  sutures  are  certain  to  cut  their  way  out,  and  harmful, 
as  likely  to  prevent  the  escape  of  discharges.  As  this  entails  the  very 
serious  risk  of  septicaemia,  the  advantage  which  suturing  the  bowel 
would  give,  if  it  were  safe,  of  preventing  subsequent  contraction 
(p.  500)  has  been  put  aside. 

On  the  other  hand,  Volkmann,  Czemy  (loc,  supra  cit)  and  others 
have  recommended  the  use  of  sutures  so  as  to  hasten  healing  and 
obviate  the  tendency  to  stricture.  If  they  are  employed,  they  must 
be  passed  as  advised  by  Ball,  not  only  through  skin  and  bowel,  but 
also  deeply  through  the  surrounding  pelvic  structures  as  well ;  drainage- 
tubes  should  also  be  inserted  here  and  there  between  the  sutures. 
Superficial  sutures  are  then  put  in  as  well,  so  as  to  further  diminish 
the  strain.  If  these  precautions  are  taken,  if  no  faecal  contamination  of 
the  wound  has  occurred,  if  antiseptic  precautions  have  been  taken 
throughout,  and  if  the  wound  has  been  rendered  thoroughly  dry  and 
bloodless,  the  employment  of  sutures  deserves  a  trial  in  appropriate  cases. 

Mr.  Bidwell  (Brit  Med.  Joum.,  Oct.  21,  1899)  recommends  the 
follo%ving  plan  to  enable  the  edges  of  the  wound  to  be  brought  together. 
Two  transverse  incisions  about  two  inches  long  are  made  on  each  side  of 
the  perinaeal  incision,  l^e  flaps  of  skin  so  foimed  are  then  dissected 
up  and  attached  to  the  cut  edge  of  the  rectum  by  means  of  silkworm 
gut  sutures.  As  a  rule,  this  can  be  carried  out  without  undue  tension, 
but  should  there  be  any,  a  longitudinal  incision  in  the  posterior  surface 
of  the  rectum  will  enable  the  union  to  be  effected. 

If  the  growth  reaches  the  skin  of  the  anus  the  inguinal  lymphatic 
glands  must  be  carefully  examined,  and,  if  found  enlarged,  they  must 
be  removed  either  at  once  or  at  a  second  operation.  If  the  bowel 
cannot  be  sutured  in  the  position  of  the  anus,  Taylor  (loc.  supra  cit.) 
recommends  that  "  it  be  drawn  backwards  in  the  middle  line  between 
the  levatores  ani  and  a  subcoccygeal  anus  formed.  The  wound  in 
firont  is  then  closed  by  deep  sutures.  As  Mr.  Ball  points  out,  they 
have  the  great  advantage  of  not  leaving  recesses  about  the  rectum  in 
which  serum  might  collect  and  decompose.  These  deep  sutures  should, 
of  course,  include  the  levatoi'es  ani ;  our  object  being  to  reconstruct  a 
sphincteric  apparatus." 

Question  of  partial  removal. — If  any  of  the  mucous  membrane, 
even  a  mere  strip,  can 'be  safely  left,  the  amount  of  subsequent  con- 
traction will  be  less  ;  but  here,  as  in  all  other  operations  for  malignant 

•  If  the  patient's  strength  fail  towards  the  close  of  the  operation,  no  time  should 
be  lost  in  tying  the  vessels,  but  each  bleeding  point  should  l>e  secured  with  Spencer 
Wellfl*B  forceps  ;  these  are  removed  in  twenty -four  or  thirty-six  hours. 

t  Thioaghout  the  operation  the  wound  should  be  well  syringed  with  a  solution 
mercary  perchloride  (i  in  4000).    This  should  be  used  very  hot  if  there  is  trouble 
8ome  oozing. 
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disease*  every  consideration  must  give  way  to  the  chief  object,  ibat 
extirpating  the  growth* 

Partial  operations  nhould  be  reserved  only  for  cases  where  the  dia 
is  very  IcK^alised  in  amount,  and  admits  of  extiq^ation,  together  with 
a  veiT  wide  margin  of  bowel.  Where  the  disease  implicates  one-half 
of  the  bowel,  even  ii'  apparently  not  disseminated  in  the  mucous  mem- 
brane, the  whole  ciiTiimference  should  }ye  removed.  Mr.  Alhngham 
thus  condemns  partial  operations :  ''  The  partial  removal  of  the  cir* 
cumference  of  tlie  bowel  is,  in  my  opinion,  most  unsatisfactory.  In 
all  the  cases  in  which  I  have  removed  only  part  of  the  wall  thert*  hu 
been  either  a  return  of  the  disease  in  the  i*ectura,  or  in  the  glands  in 
the  groin,  or  in  soane  internal  organ,  mostly  the  liver." 

If  the  surgeon  decide  on  a  partial  operation,  he  must  be  pn^paml 
for  some  increased  dithcidty,  owing  to  the  diminished  room  for  working. 
and  meeting  the  hn?niorrhage.  Perhaps  only  one  semilunar  indiiion 
around  the  anus  will  l>e  required, 

Kraske's  Operation  and  its  Modifications  (Fig.  199). — Kraske,  ot 
Freiburg  {An'k.  j\  Kiln.  Chir.,  Bd.  xxxiii.  S.  563),  introduce<l  tliis 
route  as  l3e8t  adapted  for  those  cases  which.  In  Volkmann's  words,  are 
eitnated  too  high  for  the  perinaml  route  and  are  too  low  and  too  fixed 
to  admit  of  removal  by  abdominal  section.  It  will  be  undei'stt)od  by 
all  that  this  is  an  operation  of  great  severity,  and  only  justifiable  vhen. 
as  ei»nipared  with  colotoiny,  the  risks  on  the  one  hand,  and  the  aiivan- 
tage  on  the  other,  of  attempting  a  radical  cuiv.  and,  at  all  events. 
aflToixling  a  greater  jn'olongation  of  life  (p.  499J,  liave  been  fairly  put 
before  the  jmtient  or  the  friends.  Again,  it  is  only  a  surgeon  whote 
had  large  operating  experience  who  should  undertake,  and  only  patients 
who  have  Buttieient  reparative  power  who  sliould  be  submitted  tetany 
of  these  operations  of  excision  lyf  the  rectum,  mot-e  particularly  to  tlut^ 
and  the  onrs  tliat  follow.  For  at  least  four  days  before  the  opi-ation 
the  patient  slifjuld  In*  preijared  by  aperients  and  enemata  and  a  ^i^l^' 
restricted  fluid  diet.*  The  parts  having  been  pre\'iously  shaved  mi 
cleansed,  the  latter  process  is  repeated  when  the  patient  is  passin^^ 
under  the  anaesthetic,  and  the  bowel  cleansed  as  high  up  as  posjiWe 
by  irrigation  with  lot.  liydr.  perch,  (i  in  5000),  and  with  svvnl)j?  <>^ 
io4loform  gauze  on  long  forceps.  Dr.  Kelsey  insists  upon  this,  as  it 
may  be  of  the  gi*eatest  help  to  be  able  to  introdtice  the  finger  into  the 
bo  we!  during  the  o}feration  :  *' Exactly  in  profx>rtion  to  the  thorough' 
ness  of  this  disinfection,  and  to  the  care  with  which  the  wound  is  kept 
clean  during  eveiy  stage  of  the  operation  will  be  the  mortality,"  ^ 
small  tampon  of  iodoform  gauge  may  be  left  in  the  rectnm,  hut  too 
large  a  mass  obscures  palpation  of  the  diseased  [lart  from  the  indsioD' 
The  patient  may  be  on  his  right  side  as  reconnncnded  by  Kraske,  oro" 
his  face,  or»  again,  in  the  lithotomy  position,  according  to  the  couveoi' 
ence  of  the  ojnerator.  If  the  thighs  are  kept  well  flexed,  and  a  sosia 
pillow  is  placed  under  the  lumbar  spine,  it  will  be  found  that  tne 
lithotomy  position  is  ver\'  suital*!e,  the  intestines  in  this  position  fall- 
ing away  from  the  I'ccto-i.^esical  pouch,  the  separation  of  the  peritonffi^'i^ 

•  Dr.  C.  B.  Kckoj  C^rm  lark  Mrd,  Jotim.t  vol,  iL  1895,  p,  457)  advise«  thit  a 
of  niurpliiiie  find  bismuth  should  be  givcu  on  the  evening  before,  and  repojitedi 
hoar*  iMjfore  rhu  oiicration.  The  paper  is  an  excellent  one,  fall  of  pnwlic»l  I 
from  whicli  I  have  borrowed  largely. 
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being  time  facilitated,  and  moreover  the  light  coming  from  above,  the 
deep  wound  will  be  well  illuminati^d,  and  the  whole  of  its  extent  well 
under  the  eye  of  t!ie  opei'dtor.  Whatever  be  the  position,  the  pelvis 
should  be  elevated,  so  as  to  diminish  hueniorrhage.  An  incision  is  then 
made  in  the  middle  line  from  the  posterior  edf^e  of  the  anus  to  the 
centiv  of  the  sacrum,  the  knife  being  carried  down  to  the  bone  at  once* 

Fit*.   196. 


From  a  dhsection  made  by  Mr.  E.  H,  Taylor, 

The  bj&ck  dots  over  the  sacrum  indicate  the  levels  of  the  firj^t^  gecoud,  third, 
and  fourth  poBtenor  sac  ml  foramina. 

I.  GlntcQB  maxim UB  muscle,  6.  Pyrifomiis  muacle. 


-2.  Sci&tii'  artery* 

3.  Greftt  sacrO'Helatic  ligameDt. 

4.  Levator  ani. 

5.  SpbiDCter  ani  externui. 


7.  Leaser  sacro-Bcifttic  ligatnedt, 

8.  Coceygeus  muscle. 

9.  Internal  pudit*  artery  arid  pudio  nerve. 
10.  Obturator  interuuH  unint'le. 


A  flap  on  the  left  side  is  then  turned  outwards,  including  a  part  of  the 
gluteus  maximum,  and  exposing  the  .^kle  of  the  sacrum  and  the  t^acro- 
sciatic  ligaments.  These  last  must  be  divided  and  detached  from  both 
sides  of  the  coccvx  and  tlie  left  side  of  the  sacrum^  together  with  the 
coccygeus,  part  of  the  left  inrifonuis  and,  if  the  anal  region  is  to  be 
removed,  the  sphincter  and  levator  ani.     With  a  periostiuHl  elevator 


From  a  dhweiion  made  by  Mr,  E,  H,  Tayhr 

The  bl&ck  dote  oyer  the  ucnim  indicate  the  levels  of  the  first,  second,  and  third 
poBterior  f^c-ral  foramina. 

I.  Lateral  sacral  artery. 

Middle  sacral  artery. 

Superior  hiettiorrljoldal  artei^  (left 
mam  diviKiaQ), 
4»  The  pelvk'  peritou^um. 

5.  LeBRer  sac  ro- sciatic  ligament. 

6.  Pelvic  £aBcia. 


7.  Gluteoa  masdmua  mtiftcle. 

8.  Levator  a&L 

9.  Sphincter  ani  extemua. 

10.  Sacral  canal. 

11.  Lateral  sacral  artery, 
la.  Reciom. 
13,  Middle  hiemorrhoidal  artcTy, 


h  n^iiioved  in   Kraske's  original  operation,  and  in  some  of  llje  chi 
inocUfications  of  this.     No  hard-and-fast  lines   can,  however,    be  laid 
flown,  since  the   amount  of  room  required  and  therefore  tJie  amou 
of  bone  which  must  be  removed,  must  depend  entirely  upon  the  extei 
of  the  growth  and  the  size  of  the  outlet  of  the  pehds,     Kroske  ( 


From  a  disMcHon  made  by  Mr,  E.  H.  Taylor. 

The  hlmck  dots  over  the  sicrum  indicite  tbe  levels  of  the  first,  second,  and  third 
posterior  sacral  fomoncka. 


1.  The  sacral  canal. 

2.  The  pelvic  peritonffiam. 

3.  The  rectnm. 

4.  The  ureter. 

5.  Middle  hjemorrhoidal  artery. 

6.  Vas  deferens. 

7.  Seminal  vesicle. 

8.  Pelvic  faivcia,  clothing  the  upper 

surface  of  the  levator  ani. 


Cut  surface  of  tlie  ano-coccygeal 
raphe. 

10.  The  pelvic  peritonieain. 

11.  The  bladder. 
Superior    hit^morrhoidal    artery 

(right  diviaioii)« 

13.  Pelvic  fa»eia  (recto- vesical  layer)* 

14.  Cot  surface  of  the  ano -coccygeal 

raphe. 


a,  but  absolutely  harmful,  and  maiotains  that  removal  of  the  cc>cc3rx 
ionly  will  always  be  sufficient.     The  coccj^  should  therefore  be  removed 
the  first  instance ;  if  then  the  amount  of  space  obtained  is  found  t 
insufficient,  resection  of  the  sacnim  must  be  resoited  to*     Tayl 
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(loc.  siAjyra  ciL)  advocates  temporary  sacral  resection^  as  first  practised 
by  HeintM^ke,  and  latter  by  llehii  and  Rydygier,  chiefly  on  the  ground 
that  this  preventa  the  loss  of  posterior  support  of  the  levatores  ani 
which  results  from  f>ermanent  resection.  The  chief  objections  to  this 
plan  are,  that  it  does  not  give  ^o  much  room,  that  the  bone-flaps  are 
liable  to  necrosis,  and  that  the  formation  of  a  sacral  anus  is  not  pes- 
tjible.  In  ftiuitable  cases,  however,  such  as  the  successful  one  vv^hich  Taylor 
describes,  the  method  lias  much  to  recommend  it*  but,  as  a  general  rule, 
it  will  be  found  that  sacral  rejection  as  carried  out  by  Kra^^ke  will  be 
as  efficient  as  the  more  complicat-ed  methods,  and,  moreover,  is  more  rapid 
in  |jerformanrt^  and  more  suitable  for  the  formation  of  a  saci-al  anus 
should  this  be  neee8sar}\  The  soft  parts  being  vigorously  retracted  the 
surgeon  cuts  tlirough  the  left  side  of  the  sacrum  along  a  cuj-vt^l  line 
(Fig.  199)  commencing  on  tlie  left  edge,  at  the  level  of  the  third 
posterior  sacral  foramen,  and  running  inwards  and  downwards  through 

the  fourth  foramen  to  the  left  corner 
of  the  sacrum.  By  cutting  along 
this  line  the  anterior  divis^ion  of 
the  third  sacral  nerve  will  not  be 
divided  nor  the  sacral  canal  opened. 
The  bleeding  up  to  this  time,  whicfi 
is  largely  venous,  is  l^est  met  by 
firm  sponge  or  finger  pressure ;  much 
time  will  be  lost  in  attempting 
seize  the  bleeding  pointjs  in  the  us 
way*  As  soon  as  the  bone  is  out,  the 
vessels  may  be  closed  by  forci- 
pressure  or.  where  needfiJ,  by  under- 
«,  The  ineisiou,  tkrongli  the  sacram.  of  running.  The  haemorrhage  comes. 
Kraske^fc  (p,  507),  a,  a  \  That  of  BurdeB-  chiefly  from  the  lateral  and  middle 
hauer,  who  takes  away  the  wiiole  lower  part  ^acral,  the  ha^morrhoidal  arteries,  t 
of  thebo^ea.  far  as  the  thini  ^cr^  W  ^^^^  j^g^if  ^^^^  ^  ^,^,j^^g  ^^^^^^ 
miua.  f*,  Inctsioti  of  V.  V oJkmann  and  Boi4«    «     ^^  .       #*^i  nn         t  - 

which  paneB  through  the  bone  at  a  higher    ^0^^  asix^cts  of  the  sacrum,  llie  pehi^ 
level  stilK    (Esmarth  and  Kowalzig.)  is,  in   this  way,  Ireelv  Opened,  and 

from  six  to  eight  inches  of  the  bowel 
may  be  removed.  The  tissues,  down  to  and  including  the  levatore^  a 
are  now  divided  along  the  median  raphe  behind,  and  the  separation 
bo%vel  commenced.  If  the  gi-ow^th  does  not  reai:'h  to  within  an  inch  of 
the  external  sphincter,  this,  together  with  the  anus,  is  left  intact;  if,  on 
the  other  hand,  there  h  any  suspicion  that  the  external  sphincter  and 
anal  region  may  be  involved  by  the  growth,  these  must  be  removed. 
Unless  matted  by  extension  of  the  disease,  the  bowel  will  readily  be 
shelled  out  of  its  bed,  posteriorly  and  laterally.  In  Dv,  Kelsey's  wordfrj 
(hf.\  sujiTa  cit,),  ''  the  finger  caimot  be  passed  complt-tely  under  and' 
around  the  gut  on  account  of  its  size  at  this  point,  nor  can  it  be  drawn 
down  at  all  on  account  of  the  firm  attachments  of  th*.-  peritonaeum  and 
the  meso-rectum.  Any  forcible  attempt  to  drag  it  down  at  tJiis  gta[ 
is  attended  by  great  risk  of  rupture  and  consequent  soiling  of  tJie  woudi 
and  all  that  should  be  attempted  is  gentle  isolation  on  each  side 
separating  it  from  its  loose  attachments  a\  ith  the  finger,  and  discov 
ing  by  touch  the  extent  of  the  disease  to  Ix*  removed,  which  can  gen' 
ally  be  easily  done  by  palpating  the  tube  as  it   lies  in  the  wounA^ 
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The  next  step  in  the  procedure  consists  in  the  division  of  the  bowel 
below  the  growtJi.  TJiis  section  should  be  made  at  least  one  inch 
below  the  lower  margin  of  the  disease,  and  at  a  greater  distance  if 
there  h  any  donbt  as  to  ttie  extent  to  which  the  bowel  is  infiltrat-ed 
with  gix3wth.  Before  the  section  is  made  the  bowel  may  be  either 
encircled  just  below  the  growth  with  a  strong  silk  ligature,  or,  as 
recommended  by  Kraske,  sutures  may  be  passed  through  the  upper  cut 
surface,  or  again  the  bowel  may  be  clamped  with  forceps.  The  patient 
is  now  brought  into  the  lithotomy  position  (if  this  has  not  been  done 
already)  and  the  separation  of  the  bowel  continued.  This  is  carried 
tmt  as  already  described  in  the  perineal  ojieration,  partly  by  blunt 
djB.section  and  partly  by  means  of  scissors.  In  the  male,  a  full-sized 
sotmd  must  be  passed,  and  every  care  taken  ia  separating  the  rectum 
from  the  prostate  and  bladder,  while,  in  the  female,  tlie  finger  of  an 
assistant  will  serve  as  a  guide  and  help  to  prevent  perforation  of  the 
I>08terior  wall  of  the  vagina  at  this  stage.  Soon  the  peritonEca!  rejec- 
tion will  be  reached  on  the  anterior  wall ;  if  this  is  found  to  he  well 
^Vkove  the  upper  extremity  of  the  growth  it  may  be  possible  to  separate 
It  upwards  witli  the  finger  to  the  desired  extent^  and  thus  avoid  opening 

I  the  peritonaea!  sac  altogether.  Should  it  be  found,  ho\yever,  that  the 
growth  extends  above  the  level  of  the  peritona^al  reflection,  it  will  not 
l>e  possible  to  separate  the  jjeritona?um,  and  the  fold  jshould  tlien  be  at 
oijoe  opened  freely.  The  bowel  is  now  held  from  coming  down  only  by 
the  me«o-rectum.     Thisj  together  with  the  pre-sacral  eel  hilar  tissue  and 

»  Contained  glands,  is  now  carefull}^  separated  from  the  concavity  of  the 
Sacrum  to  the  desired  extent,  gentle  traction  being  made  on  the  bowel 
while  this  is  being  done.  When  sufficient  of  the  bowel  has  been  freed 
sxiul  brought  do\vn  in  this  way,  it  is  clamped  one  inch  to  one  inch  and 
a  halt  above  the  upper  margin  of  the  growth  and  divided,  the  sur- 
rounding wound  being  at  this  stage  GirefuUy  packed  with  gauze  in 
onler  to  prevent  contamination  if  any  iiecal  matter  should  escape. 
The  meso-rectum  and  pre-sacml  cellular  tissue  is  now  divided  at  the 
same  level,  vessels  being  clamped  as  they  are  cut.  As  soon  as  the 
growth  is  removed  the  upper  stump  must  be  wrapped  up  in  a  piece 
of  io<loforni  gauze  while  the  wound  is  attended  to.  All  bleeding 
?nu!>t  be  arrested,  vessels  ligatureil,  and  the  wound  wipt^d  over  with 
pledgets  of  gauze  wrung  out  of  hot  perehloride  or  formalin  lotion 
(i  in  2000). 

Treatment  of  the  PeritonBeal  Wound, — If  the  opening  into  the 
peritouieum  be  quite  a  small  oue  this  may  be  ligatured  or  sutured^  but 
should  a  large  aperture  be  present  Kraske  advises  that  it  be  simply 
plugged  with  a  tampon  of  iodoform  gauze  and  no  attempt  at  suture 
made,  since  plugging  is  undoubtedly  safer,  whilst  suturing  may  be 
attended  with  much  difficulty  and  occupy  considerable  time. 

Treatment  of  the  Ends  of  the  BoweL — The  methods  advocated  by 
ditlerenx,  surgeons  as  regards  this  most  important  step  vaty  very  con- 
siderably, and  at  the  present  time  it  cannot  be  said  that  the  question 
is  by  any  means  settled.  Kraske  (loc,  cit.,  p.  499)  after  ha\ing  aban- 
doned it  for  some  time,  on  account  of  repeated  failures,  has  finally 
returned  to  his  original  plan  of  immediate  direct  suture,  finding  that 
complete  or  almost  complete  union  can  be  obtained  if  tfie  bowels  arf 
kept  constipated  for  eight  tci  ti^n  days  after  the  oi^eration.    The  antarif 
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and  lateral  portions  are  unitt^  bv  tAvo  tiers  of  sutures,  one  passing 
thiTjiigb  the  whole  thickiiess  of  the  bowel,  and  the  other  through 
mucous  membrajie  only.  The  posterior  part  is  closed  by  inverting 
sutures  not  involving  the  mucous  surface.  Wliere  the  gi'o\%i:h  doe^ 
not  I'each  very  low  down  this  metbod  may  be  carried  out,  but  if  the 
exteiiial  8phinct*^r  has  to  be  sacrificed,  a  sacral  anus  may  be  formed  by 
taxing  the  upper  divide*!  end  of  the  bowel  to  the  posterior  angle  of  the 
wound  as  recommended  by  Hochenegg  (Brit,  Med,  Jaum.^  voL  i.  1900, 
p.  1031).  Paul,  who  gives  a  series  of  twenty-eight  cases  with  four 
deaths  (Lancet,  vol.  ii,  1897,  p.  yS),  has  abandoned  approximation  ot 
the  divitled  ends  if  more  than  three  inches  of  the  rectum  have  been 
removed,  and  y&es  one  of  his  tubes  (Fig,  39)  in  the  follovring  manner. 
as  deseril)etl  in  a  former  iiap>er. 

The  rectum  is  first  thoroughly  fi^eed  by  opening  the  peritomeal  sac. 
and  dividing  as  mucli  of  the  mes<j-rectum  as  is  necessary.  "  Wheo 
]>lenty  of  the  bowel  htt^s  been  drawn  down,  the  rent  in  the  peritonaieam 
may  be  loosely  closed  \v'ith  a  few  fine  sutui-es,  and  a  large  glass  intestinal 
<irainag6  tube,  plugged  wuth  wool,  is  inserted  into  the  bowel  and  ligar 

tured   above  the  grov^lhs.     If  thes^ 


?ia. 


FauI'i  tnitiA  for  use  fttter  excision 
of  the  rei'tum. 


intestine  is  loaded  with  fa^ce^  tb^»^ 
tube  had  better  be  introdnct^ 
below  the  stricture  and  forced  up,« 
to  the  detriment  of  the  specimen, 
as  it  is  very  difficult  to  avoid  Bome 
escape  of  faeces  when  this  powerfc/ 
bow*el  is  opened  under  high  preis- 
ure.  The  tube  having  been  lis- 
tened in,  the  diseased  part  is  mi 
off  and  the  stump  sutured  to  the 
top  comer  of  the  wound ;  liie 
higher  the  better,  as  less  gutiwds 
to  be  drawTi  and  tlie  oriiice  ia 
in  a  more  favourable  position  for 
the  truss  t  {Brit.  Med,  Juurn,^  1S95,  voL  i.  p*  520)/*  This  method  of 
inserting  a  tube  has  the  advantages  of  being  simple  and  rapidly  used; 
it  also  prevents  conUnn* nation  of  the  w^ound  with  fseces,  and  further,  any 
large  vessels  in  the  intestinal  wall  are  closed  with  a  single  ligature. 
The  tube  becomefl  looee  al^out  the  fourth  day.  Tlie  disadvantage  of  th^ 
tube  is  that  its  presence  prevents  the  surgeon  from  fashioning  a 
smaller  artificial  anus-  But  tliis  is  a  minor  point.  However  well  tk 
anus  may  look  at  the  time,  artificial  support  is  almost  certain  to  be 
required  later  on,  when  part  of  the  sacrum  and  coccyx  has  been  removed. 
Hence,  to  prevent  prohi|jsu8,  and  to  aid  in  giving  a  patient  control,  ?tici 
a  truss-pad  as  that  of  Mr.  Paul's  w  ill  be  found  a  real  boon  (vide  Fig.  200). 
Gersuny  {Ceiiir,  f,  Chir,,  1893.  ^'o-  6)  advocates  treating  the  upper 
end  of  the  rectum,  if*  long  enough,  by  torsion,  and  then  fixation  of  tJ» 

♦  Thi«  would  appear  to  mc  lo  run  same  risk  of  carrying  up  cancer  cells  ou  the  vipp<^ 
c^dge  of  the  glaaA  tube,  mid  porhapa  iafecting  the  cut  edge  of  the  bowel  abovti,  wbon 
the  gut  \9  severed  vcsry  short Ir  after. 

t  J.A,  The  rectal  pad  carried  bv  the  truss  will  be  more  out  of  the  way,  cspeciMly 
when  the  patient  is  sitting  down.  Mr.  Paurs  truss  is  figured  in  the  above-mciitioo«i 
paper. 
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twisted  gut  to  the  skin  by  suture.  The  end  is  gi*asped  by  catch-foreeps 
and  twist^  around  its  own  long  axis  until  considerable  resii?tance  is 
experienced  on  atteniptint,'  to  introduce  the  finger  into  the  boweh  He 
has  treated  two  cases  in  this  way  successfully.  Mr.  Ball  (Jor,  aiqmi  cti.) 
has  also  used  it  in  one  case,  and  recommends  it.  Dr,  Gerster,  of  New 
York,  has  published  two  cases  in  which  he  adopted  this  plan  success- 
fully, and  thinks  that  the  method  deserves  preference  and  extensive 
trial  (MetL  h'erortf,  Feb,  10,  J 894;   Ann.  of  Surfj.,  Oct.  1895,  p.  499). 

Witzel*  reports  (Cenb\  f\  Chtr.,  1894,  No.  40)  six  successful  cases  in 
which  the  end  of  the  rectum  was  treated  as  follows.  A  short  incision 
having  been  made  a  little  above  t!ie  free  margin  of  tlie  glutseus  maximus, 
this  muscle  is  perforated  with  a  blunt  instrument,  and  the  rectal  stump 
drawn  through,  tlie  edges  of  the  gut  being  united  to  those  of  the  skin. 

Murphy's  button  has  also  been  used  to  unite  the  ends  of  the  bo%vel,  a 
sucoesHful  case  being  descrilied  by  Taylor  {he,  mimi  tit,)  in  which  **  the 
button  %vas  removed  on  the  tenth  day  by  gentle  traction  through  the 
iuius  and  the  bowels  were  made  to  act.  Some  faeces,  however,  camts  by 
the  wound."  The  fistula  mpidh'  contracted  and  was  completely  closed 
about  six  weeks  after  the  operation, 

Taylor  also  describes  a  successful  case  treated  by  the  method  of 
Moulonguet  of  Amiens.  *'  He  lYnuovea  the  mucous  membrane  of  the 
lower  segment  down  to  the  anus,  taking  good  care  not  to  injure  the 
external  sphincter.  When  the  cancer  has  been  excised  he  draws  down 
the  upper  end  and  sutui^es  it  to  the  sphincteric  orifice,  iloulongnet 
riemarks  that  with   this  method   there   is   less   chance   of  abscess   and 

I  fistula,  since  the  intestine  opens  on  to  the  exterior/' 
Keen  {Journ.  Amer.  Med.  Assoc,  1898)  is  in  favour  of  total  closure  of 
the  lower  end  and  establishing  a  permanent  abdominal  anus.  He  per- 
forms a  pi'eliminary  inguinal  colotomy,  and  about  a  fortnight  later 
removes  the  rectum  by  Kraske's  method.  The  lower  end  of  the  bowel 
is,  however^  closed  entirely  by  means  of  sutures.  The  advantages 
claimed  are  that  neither  faeces  nor  mucus  escape  into  the  wound,  so  that 

§  primary  union  may  be  obtainwl ;  that,  sini^e  there  is  no  escape  of  faeces 
or  mucus  after  recovery,  the  |jatient  need  not  wear  a  najikin  ;  and,  thirdly. 
that  prolapse  is  avoidt^b 

ITie  question  of  the  ti-eatment  of  tlie  end  of  the  rei^tum  having  been 
decided,  the  gut  placed  in  the  position  ^^hicli  it  is  to  occupy, 
and  a  source  of  contamination  thus  removed,  tlie  wound  must  be 
attended  to.  The  deep  recesses  of  the  \^'Dund  are  then  most  thoroughly 
cleansed  by  irrigation  with  lot.  hydr.  perch.  (l  in  4000),  iodoform  or 
glatol,  carefully  dusted  in,  and  the  chief  cavities  of  the  wound  filled 
with  drains  of  iofk>form  g&nze.  Oozing  must  be  checked  by  irrigation 
with  hot  fluids,  leaving  on  Spencer  Wells's  forceps,  or  plugging. 
Drainage-tubes  must  be  inserted  at  points  where  there  is  obstinate 
oossing,  or  pockets  difficult  of  thorough  cleansing-t 

♦  Willems  and  Rydygier  had  rem ui  mended  a  aimilAr  step  before,  from  exp^rimcntii 
on  the  dead  body  (Cmtr,  /.  Chir,,  1893.  Ko.  19  ;   iSfj4,  No.  45I. 

t  I  h*Te  no  spnce  to  aUude  to  the  many  mod ificiit ions  nf  Kraske'ti  opemtioa :  para- 
fiacral^  ostoo^plaut ic,  and  othors.  Aa  in  many  other  operutions,  these  modiftcationa  do 
not  appear  to  na*  to  be  improvements,  Moreovt-r,  mot*t  of  them,  owing  to  their 
addlUon&i  »cv©rity,  are  qtiite  niujulted  to  the  patients  who  come  to  qk  with  rectal 
ciuMjer.  Many  of  them  arc  mentioned  lu  a  bclpfuJ  ttrtiele  by  Dr.  A.  U.  Gcrster  (Ann. 
ofdttrff,,  Oct.  1895,  p.  4S5)' 
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The  Management  of  Defeecation. — Here  theire  is  a  divergence  of 

opinion.  The  raajoritv  of  surgeons  have  endeavoured  to  retard  as  long 
as  ]X)Sj^ible  the  first  action  of  tlie  bowel*?.  This — the  bowel  not  acting 
till  the  sixth  or  eighth  day — ie  facilitated  by  pi*evioufily  emptying  them 
thoroughly  (p.  501).  Others  have  held  that  if  the  bowel  can  be 
brought  down  satisfactorily  under  the  cut  Bacnim  or  into  the 
perinEBuni,  and  the  recesses  of  the  wound  kept  plugged,  an  early  action 
of  the  liowels  will  be  s*afe.  Much  must  dejiend  on  the  state  of  the 
patient  as  to  flatulent  distension,  a  condition  which  is  very  variable  in 
different  indivi<hial§, 

(iii)  Excision   of  the  Hectum  by  the  Vagina* — This  method  wa« 
intixjduced  by  Campenoo  (Frafire  ^fiviimle,  1S94)  and  Rehn  (Cenfr.  f. 
Ckir,,  i895»  No.  10).     The  rectum  and  vagina  having  l>een  disinfeetiei 
the  posterior  vaginal  wall  is  divided  vertically  along  the  middle  Jine^ 
together   with    the    rectum,    the    incision    being   carried   through   th^ 
}ieriuieuiii  tt»  the  anterior  margin  of  the  anus,  where  it  stops  or  bifiitv 


Mayo  Robsou'^  deciilcified  bone  bobbins  (p.  241) ^  Utefit  pftiteni.     Largest  ^ue 
for  opeimtlon  on  the  Urge  inie^tiDe.    (Down's  Cataloj^ie.  j 

cates,  accoi'diug  as  the  anus  is  to  be  removed  or  not,  Tlie  bowel  1^ 
sepanited  from  the  vagina  by  careful  dissection,  and  having  been  freed 
hf^hind,  is  divided  abdve  the  disease  between  two  ligatures  applied  as  a 
protection  against  fojcal  infection.  The  upper  part  is  drawn  oni  of  the 
way  by  an  assistant  towards  the  symphysis,  any  tissues  holding  it  down 
being  thus-  |>ut  on  the  stretch  and  easily  divided.  The  surgeon  then 
taking  the  diseased  segment  deals  with  it  either  by  entire  removal,  or 
resection*  if  the  anal  orifice  can  be  spared.  If  the  peri  ton  jeum  is  not 
oj>ened,  the  growth  is  cut  away,  and  the  bowel  drawn  down  and  sutured- 
If,  however,  the  peritonteum  must  be  opened,  this  is  easily  done,  any 
glands  in  the  meso-rectuni  reniovect  and  the  highest  part  of  the  rectuifl 
drawn  down.  The  precautions  already  giveii  as  to  the  treatment  of  tlj** 
niestvrectuni  and  its  vessels  (p.  511)  must  be  i-emembered  here.  The 
peritonaeal  opening  is,  later,  to  be  sutured.  ITie  upper  end  of  the  p^ 
is  sutured  to  that  left  just  above  the  anus  if  possible,  the  perincDal  and 
vaginal  wounds  are  also  sutui*ed,  drainage  being  provideil  by  two  tute 
placed  on  either  side  of  the  rectum,  and  brought  out  in  the  ischio-rectai 
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foes0e).  Relin's  case,  an  aged  woman  of  81,  difd  of  septic  peri  ton  it  ia  on 
the  thm\  clay.     Cam  pen  on  reports  a  recoveiy, 

(iv)  Excision  of  Bectum  by  Laparotomy, — Thii^  mode  of  attacking 
rectal  cancer  is  justifiable  where  tlie  growth  is  Bitoat**d  very  high  up,  at 
the  junction  of  the  rectum  and  sigmoid  flexure,  too  high  fur  the  eniploy- 
meiit  of  the  sacral  route,  and  too  low  to  l>e  readied  by  tlie  far  isafer 
resection  from  the  left  iliac  fossa  (p.  259). 

The   bowels   having   been   most   thorougldy  emptied,  the   bladder  is 
emptied  by  a  catheter,  and  the  abtlouieti  opened  by  an  incision  in  the 
middle  line,  brought  as  low  down  as  posssible.     The  small  intestines  are 
then  packer!  out  of  the  way,  and  tlie  growth,  if  possible,  brought  well 
into  view.     Trendelenberg's  position  {p.  ^S?)  may  facilitate  thiis.     If 
lesions  interfere  with  safe  manipulation  of  the  growth,  tlie  njie ration 
should  be  abandoned.     If  it  is  possible  to  prot'eed,  the  following  stepn 
are  open  to  the  surgeon  :  (A)  To  resect  the  growrh,  and  to  injite  the 
ends  with  a  large-sized  Hohsons  bobbin  (p.  514,  Fig*  201)  or  Miirphy*fl 
button  (p.  236).     If  the  liowels  are  empty,  and  if  the   patient's  con- 
dition calls  for  s}>eedy  operating,  this  position  is  one   nioBt  favourable 
to  the  button,      Hveiy  pissible  care  must  be  taken  with  clamps  and  the 
Ussiduous  use  of  gauze  sponges  to  secure  that  no  infection  of  the  womirl 
takes  place.     Another  method,  MaunselFs  fp,  233),  whieh  has  In^en  buo 
cessfully  used  for  the  removal  of  an  intussusception  (Hartley,  ^Vew  York 
MetL  Joum,,  Oct.  22,  1892)  is  also  applicable  to  carcinomata. 

(B)  Paul  suggests  (lot\  sujrra  cit.)  that  in  cases  where  the  boweU  are 
tiot  emptied  the  safer  plan  would  be  *' to  double  ligature,  and  divide 
tlie  bowel  above  the  growth,  taking  the  upper  end  out  through  a  small 
Separate  wound  in  the  inguinal  region,  where  aubseqiiently  a  tnf>e  could 
be  inserted  and  an  artitieial  anus  e«tablishe<l.  Then  excise  the  d]8ea«ed 
portion  of  the  rectum,  and  invaginate  and  close  the  lower  end.*' 

(v)  Excision  of  the  Bectxim  by  the  AbdomiBO-perineeal  Method — 
This  plan,  which  is  advocated  by  M.  Quenu,  of  Paris,  ja  thus  '  '  ^^d 
by   Allinghani  {Med,  Ann.,  1901,  p*  4*54):  **  A    preliminary  ^  f^ 

Itoray  is  carried  out  some  <layd  beforehand.  The  belly  ig  opent-d  iu  tbn 
middle  line,  and  both  internal  iliac  arteries  are  ligatorBcL  The  already 
existing  sigmoid  anus  is  liberated,  and  the  bowel  is  completely  eat 
1  across  with  the  thenno-cautery.  The  cut  ends  are  cleanied  and 
enveloped  in  iodoform  gauze.  The  tipper  end  is  then  brondbt  out  in 
the  left  iliac  region,  and  oonstitiites  the  permanent  anug*  The  lower 
end  is  freed  by  dividing  the  meio-«igroaid  and  mafo-reetnni  nloikg  the 

I  entire  length  of  the  hoUow  of  the  aacnim.  It  is  then  packed  with  g^om 
at  the  lower  part  of  the  pelris.  The  abdominal  wonnd  h  closed,  llie 
patient  is  then  placed  in  the  lithotomy  poaitioii^  and  ibe  final  ttmjm  ei 
the  operation  are  carried  out  bom  tlie  pennaeam.  Afi4Br  phiggiag  the 
anal  canal,  semilunar  incaioos  era  mmd/t  on  either  side  of  the  aiinii«  the 
leirator^  ani  are  dirided*  the  anterior  wall  of  the  noliiiB  ia  CMrfiiOjr 
liberated,  the  pooch  of  DoaAm  is  opmeiL  the  nmatniatf  isooiieetioiie 
are  divided,  and  the  diseaeed  eegment  of  bowel  (along  with  the  wmm 

»  staffing  in  the  pelvia)  is  brongfat  ool  of  the  wootid  md  wao0w£    In 
two  cases  in  which  the  sotbor  cairied  oot  the  abote  upciaiinii  wiccf 
fally '  there  was  not  the  digblcit  shoek  *— a  bet  wUeh  was  eorroboniled 
by  M .  Xelaton,  who  ww  pfewol.' 
■      Such  a  wrere  mf&ntian  m  the  above  can,  however,  be  rrrjr  rveiy 
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needed,   and,   moreover,   patients  fiufiering  from  rectal   caocTer  would 
011I3'  very  exceptionally  be  in  a  condition  to  undergo  such  an  operation 

with  any  chance  of  a  successfii!  issue. 

Alter- treatment.— The  chief  points  here  are  to  keep  the  wound  sweet 
by  frequent  syringing  with  dilute  mercury  perchloride  solutions,  the 
careful  insufflation  of  iodoform,  and  the  keeping  all  pockets  dry.  The 
catheter  will  probably  be  requii-ed,  and  a  mild  aperient  may  be  g^ven 
about  the  sixth  day,  if  needed.  The  finger  should  be  occasionally 
passed  with  the  utmost  gentleness,  and  aftar  a  week  or  ten  days,  a 
bougie,  or  %'ulcanite  tul^e  fp.   501). 

(^lesiion  of  Coloiomy  before  Emcimmi  of  the  Rectum, — Theoretically, 
this  preliminary  step  would  seem  very  addsable,  as  diverting  tie 
faeces,  and  thus  a  source  of  decomposition,  and  as  doing  away  with 
the  need  of  the  use  of  bougies  to  prevent  contraction  (Haslam, 
iVf.  Th<m\as»  Eosp.  Rep.,  voL  xriii.  p.  151).  From  a  practical  point  of 
view,  I  do  not  thitik  a  preliminary  colotomy  advisable,  save  in  an  early 
case  (where  time  has  not  clipped  away),  and  in  one  where  the  disease 
extends  high  up.  It  wiistejj  precious  time,  and  entails  two  operations 
in  patients  too  often  with  ]>oor  vitality  and  too  little  power  of  repair. 
Moreover,  the  results  of  excision  of  the  rectum,  especially  those  of 
Mr.  t-ripps  and  Mr.  AUin^ham,  show  that  this  preliminary  is  not 
ueetie<l.  Finally,  as  remarked  by  Mr.  Ball,  the  advantages  of  retaining 
a  ftecal  outlet  in  the  perinasum  are  great,  so  long,  of  course,  as  this  ifi 
not  cnutracted. 

Causes  of  Trouble  and  Failure  after  Excision  of  the  Bectum.— 

I.  Shock.  2.  Haomorrhage.  This  will  rarely  be  difficult  to  deal  with 
at  the  time,  or  met  with  lat-er,  if  the  surgeon  has  plenty  of  Spencer 
Wells*s  forceps,  good  assistants,  and,  if  he  does  the  operation  steadily, 
controlling  each  vessel  as  met  with.*  This,  aided  by  hot  injection? 
(p.  513)  and  firm  sponge  pi*essure,  will  usually  prevent  any  secondarr 
hjemorrhage.  If  this  should  occur.  Prof.  Macleod's  advice  should  h 
followed — viz.,  to  pass  a  large  tube  into  the  bowel  for  the  escape  of 
tiatus,  ttc,  and  to  pack  carbolised  sponges,  or  strips  of  gauze,  firmlr 
round  this.  3.  Snpjvuration.  Cellulitis  and  other  septic  troubles 
4.   Peritonitis.     $.  Exhaustion.     6,  Recurrence, 

After  the  high  removal  the  above  will  be  present  in  intensified  fonii. 
In  addition  the  following  nmst  be  remembei^ed :  7.  Gangrene  of  the 
stump  of  the  bowel  from  over-interfei*ence  with  its  blood-supplv  or 
retrac*tion  of  the  .superior  hiemorrhoidal  artery  (Morestin,  quoted  br 
A,  G,  Gerster,  !oi\  avpra  cif..  fjaz.  des  HopKf  1894,  p.  J26).  8.  Sacral 
fistula.  This  may  be  j^rmari^  from  defective  sutures  of  the  IxDwel,  or 
mcondartf  from  the  formation  of  (9)  a  strictni^e  after  resection.f  lO-  ^^ 
the  fistula  does  not  close  it  must  be  submitted  to  a  plastic  operotioTi 

II.  Prolapsus,     This  may  date  to  the  operation,  or  to  straining  aft4?^ 

♦  Mr.  Cripps  has  iihowii  tlmt.  as  moat  of  the  bleeding  comeB  from  vessels  dnisWd  w 
tbe  wftllH  of  the  rectum. 'Iriiggit J jr  tknvn  the  bowel  with  »  firm  grftflji  will  not  oaJj 
greatly  farilitaic  the  operiition,  btit  also  prevent  bii^morrhftge. 

t  A.  G.  Gersiter  (^m%  trtfpra  cit.  \  hold^  that  resection  has  been  Invariably  followed  liy 
A  stricture,  no  matter  what  form  of  approximatiou — suturii^  MurphyV  bottoa,  •>'" 
invagination — is  used.  Frequent  digital  examination  is  indispensftblc ;  the  stricturf- 
if  detected  early,  will  yield  to  uy^tcmatic  dilatation  with  a  bougie. 
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wards  and  yielding  or  bursting  of  the  scar.     This  tendency  will  be  met 
by  the  use  of  Mr,  Paul's  truss  or  one  like  it  (p.  512). 


IMPEBFOBATE  AW  US.  —  ATRESIA  AHI.  —  IMPEBPECTLY 
DITEIjOPED  BECTUM  (Figs.  202-208). 

A  surgeon,  when  called  upon  to  explore  these  cases,  will  do  well  to 
bear  in  mind  the  following  natural  and  practical  classification,  fjecause 
ou  thjg  depends  his  treatment : — 

Two  Main  Varieties  :  A.  Casey  in  which  no  normal  anns  exists — 
Imperforate  Anus,  B.  Cases  in  which  a  normal  anus  exists,  but  the 
gut  is  obstructed  higher  up,  or  undeveloped — Imperforate  Bectum* 

A,  Imperforate  Anus.  l.  Anus  partially  closed^ — {a)  by  adhesions  of 
epithelial  surfaces,  as  occasionally  happens  in  the  labia  of  a  female 
infant ;  (//)  by  a  merabraiie.  2.  Anus  completely  closed,  but  only  by  a 
membrane.     3.  Anus  completely  closed  by  a  membrane,  but  a  listula 


FlO.   302.* 


Fio,  20J. 


Anus  ftbueut  Becttun  opening 
bj  fiiitulA,  close  to  turelhm,  (Buah- 
too  Parker.) 


Anus  ftbseiit,  Rectom  coomioDi- 
ctkHnfi  with  vegina*  (Rashtoo  Par- 
ker,) 


existe — (a)  on  the  surface  of  the  body  («f.i/.,  the  raphe  of  the  scrotum) ; 
(h)  into  the  vagina  (Fig.  203);  (c)  into  the  urethra  or  bladder  (Fige, 
204,  208)*     4,  Anus  imperforate  and  the  rectum  deficient  as  welL 

B,  Anus  in  natural  poMicrn,  but  the  Rectum  is  dejirienif — (a)  the 
rectum  is  deficient  for  a  short  distance  only,  and  separated  from  the 
anus  by  a  cuMe^sac  (Fig.  206) ;  (h)  the  rectum  is  deficient  for  a 
lung  distance,  or  entirely  (Fig.  207). 

Treatment. — A.  Thoee  in  which  no  natural  anus  exists. 

I  and  2,  If  the  atresia  be  due  to  epithelial  adheeiom!!^  or  to  a  more 
or  less  complete  membrane,  the  former  should  be  broken  down  and  the 
latter  snipped  away  with  scissors,  and  the  opening  kept  jjatent  by  a  small 
piece  of  oiled  lint,  the  nurse*s  little  finger  being  introduced  twice  daily. 

3.  If  the  anus  be  imperforate,  and  a  fistula  open  {a)  on  tlie  irarface 
of  the  body,  {b)  into  the  Tagma,  or  (c)  urethra : 

*  Tbi5,  and  the  next  iix  figatei^  ai«  tefcen  (with  %  few  ftltemtfonii)  ffom  mi  aniek 
by  Mr.  Rnshton  Parker  iLimrfota  M^d,  Ckrm.,  July  iSSj)- 
t  A»  Mr.  Holmes  bai  flbown,  tbeae  cams  are  important,  mm  tbey  are  liable  t9  H^ 

overlooked  tm  ooniiderabl^  ^  ^  baa  takeo  place. 
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(a)  A  probe  is  passed   from   the  skin-fistula  (*.f^,   in   the    scrotum) 
towards   the   proper   anal  site ;    it    is    then   cut    down    upon   and 
opening  est-ahlished  in  tlie  pro|>er  position. 

(h)  If  the  fiHtula  open  into  the  vagina,  the  treatment  will  VBry  5*01 
what  with  the  iir^^eiiev  of  the  caj?e,  the  size  of  the  opening,  and  the  age 
of  the  child.  ~ 

Thus,  if  the  oj>enin«f  lie  very  small  and  the  retention  urgent,  a  sil 
director  Bhoiild  he  pa£is«?d  thrtmgh  the  vaginal 
fistula  back  to  the  proper  site  of  the  anus, 
and  there  cut  down  n|H>n.  If  the  bowel  is 
>\ithin  reat^'h,  it  8h*>u!d  be  drawn  down  and 
stitched  in  ftihi.  The  oi'iliee  shcmld  l^e  kept 
patent. 

In  such  a  case,  though  an  anus  is  established 
ill  the  proper  position,  it  is  very  doulitful  if  the 
vaginal  fistula  will  close,  and  a  further  oj^emtion 
will  probably  bt*  required  later  on.  Plastic 
operations  slioukl  not  l>e  tried  too  early  on 
account  of  the  softness  of  the  tissues  and  the 
liquid  coudition  of  the  fteces. 

If,  owing  to  the  size  of  the  vaginal  fistula, 
tliere  is  not  much  retention,  and  especially  if 
the  child  he  not  very  young,  the  following 
operation  may  be  performed  after  the  method 
of    Rizzoli    ((juoted    by    Mr.    Holmes,    iS'i/sf, 

of  Surtj.,  vol.    iii.    p.    788) :    An   incision   is   made  from  the  vulva 
the  cocc^^x  in  the  middle  line,  the  rectum  found  by  most   careful 
section,  separated  from  the  vagina,  and  then  brought  down  and 


AntiB  ending  in  t^eut 
Rectum  opening  mtu  ureU 
far  bat^k.  A  case  for  Litlf**« 


fixfl 


FitK  205. 


FitJ.  206, 


Anus    tt>8etit       Hectum    roukl     bp 
rfiiched      by    di»beeti(iii.  (Bti^htou 

P*rker.) 


Alius  ending  10  cut-de-»eu\  Rw'tnffi 
reftdily  reached  from  this.  (Bu&bton 
Parker. 


in  its  natuml  position.     To  aid  in  finding  the  rectum,  a  pmbe  aliou 
lie  passed  from  the  fistula. 

After  the  rectum  has  been  brought  down  and  secured,  the  inciaid 
between  the  ,^nus  and  vulva  is  united  to  fonu  a  new  perineeum. 

(e)  Fistula  into  the  urethra  or  bladder.     Two  questions  here  ariai 
How  high  up  is  the  commuiii cation?      How    much   of  the  bowel 
deficient  ? 
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If  the  perina^um  st'enis  fairly  developed,  if  the  ischial  tiiherosities  are 
not  in  close  cuiiUct,  if  an}'  bulging  can  be  detecttsd  at  the  uatTiral  site 
of  the  anus,  the  commuiiication  is  probably  recto- urethral,  and  an 
attempt  may  reasonably  be  made  to  find  the  bowel  from  the  perinienm. 
If  it  is  found,  and  can  be  brought  down,  an  attempt  may  be  made 
to  separate  it  from  the  adjaeent  urethra,  but  usually  the  surgeon  will 
liave  to  be  satisfied  with  n  free  opening,  and  with  keeping  this  patent,  j40 
as  to  encourage  the  iiivthral  communication  to  close.  If  there  appear 
no  probability  of  the  bi  nvel  being  w  ithin  reach,  or  if  this  cannot  be  fuund, 
Littre^s  operation  should  be  performed  (p*  loj)»  If  the  child  survive,  the 
bladder  must  be  kept  carefully  washed  out  if  any  fsevm  f^till  find  their 
way  into  it.  Thus,  in  a  rase  of  Mr,  Chitton'd  (8^  Thomms  JIosjk  lie/h^ 
voL  ad,  p,  84),  a  child  abuut  a  month  old  died,  sixteen  days  after  Littr6's 
operation,  of  suppurating  kidueyri,  due  to  the  offensive  purulent  urine. 

4.  Anus  absent  ami  tvctmii  deficient  as  well.  Here  the  chief  rpu^stion 
is  how  far  upwards  an  exploratory  operation  may  be  safely  conducted. 

External  eWdence.  tienitals  far  back  and  close  to  the  coccyx,  and 
ischial  tuberosities  close  toj^ether,  point  to  absenee  of  the  rectum* 


Fio.  207. 


Fto,  308. 


Auan  Alistint,     Rectum  eudiag  liigh 
ti|».      A    cas«    for   Littre'*    opemliwu. 


iBiwhioD  r»rker.) 


All uii  and  rettum  deficient,  th&  bowel 
ending  in  the  bladder.  (BttshUm  Pttr- 
ker.) 


In  most  cases  the  surgeon  begins  by  exploring.  The  child  being 
under  the  A,C.E.  mixture  and  in  lithotomy  jjositian,  and  a  small  sand- 
bag placed  under  the  saerunu  and  the  Ivladder  emptied  with  a  catheter* 
the  surgeon,  seated  at  a  comfortable  level,  makes  a  ivk-e  incision  from 
the  position  of  the  anus  back  to  the  coccyx.  Keeping  exactly  in  the 
middle  line^  and  opening  up  the  cellular  tissue  %vith  his  finger-tip,  aided 
by  a  scalpel  and  director,  the  surgeon  works  backwards  towards  the 
concavity  of  the  sacrum,  constantly  taking  note  with  bis  finger-tip 
of  the  depth  to  which  he  has  got,  while  an  assistant  aids  in  bringing 
down  the  bowel  l>y  supra-pubic  pressure. 

As  a  rule,  two  inches  ai*e  a  sufficient  depth  in  a  new-born  child.  If 
still  in  doubt  whether  to  proceed  or  no,  the  surgeon  may  make  a  earefnl 
puncture  with  a  morphia-syringe  backwards,  and  note  the  condition  of 
the  point ;  no  puncture  with  a  trocar  is  justifiable  at  this  depth. 

Pointa  to  bear  in  untuK — I.  The  rectum  may  end  at  the  brim  of  the 
pelvis.     2.  If  it  end  k^wer  down,  it  may  be  tloating  with  a  long  raeso- 
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rectum.  3.  Though  the  rectum  may  end  within  reach,  the  peritonaeum 
may,  and  not  infrequently  does,  extend  low  down  on  the  bowel.  4.  Even 
if  the  rectum  is  successfally  opened  high  up,  without  opening  the  peri- 
tonaeum, fatal  cellulitis  may  be  set  up  by  the  escaping  faeces,  or  by  the 
attempts  to  keep  the  bowel  patent. 

If  the  above  exploratory  operation  fail,  inguinal  colotomy  or  Littr^'s 
operation  should  be  resorted  to  (p.  103). 

B.  Imperforate  Beotum. — ^The  treatment  here  will  be  an  exploratoiy 
operation,  followed,  in  case  of  failure,  by  Littr^'s  operation  (p.  103). 


CJHAFrEU   XV. 


HtrPTUEED    PEMlf^tTM    (Figs,  209,  2Io). 

The  following  account  is  taken  from  my  culleagiie,  D\\  Galabin :  * 

A.  Operation  for  Partial  Eupture  (Fig,  209).— The  patient  is  placed 
in  lithotomy  position.  Tiie  need  for  assistants  to  support  the  thighs  is 
a%'oided  if  a  *'  Clovers  crutcJi "  is  used. 

"  The  extent  of  surface  to  be  freshened  is  indicated,  to  some  extent, 
^  by  the  cicatrix  left  by  the  riiptui*e.  It  is  well,  however,  to  go  a  little 
■  beyond  the  limits  of  tliis  in  all  directions,  especially  up  the  meclian  line 
of  the  vagina  and  towards  the  lower  halves  of  the  labia  niajora,  both  in 
order  to  secure,  if  possible,  a  perinatal  body  somewhat  larger  and  deejier 
than  the  original  one,  and  to  allow  some  margin,  in  ease  the  surfaces  do 
not  unite  completely  up  to  the  edgen.  To  pot  tiie  mucous  membrane  on 
a  stretch,  an  assistant  at  each  side  placet?  one  or  two  fingers  on  the  skin 
of  the  thigh  and  draws  the  vulva  outwards  (Fig.  209).  Tlie  skin  just 
beneath  A,  in  front  of  the  anus,  may  also  be  seized  by  a  tenaculum  and 
drawn  downi^vards.  If  still  the  mucous  membrane  is  not  sufficiently  on 
the  stretch,  from  laxity  of  the  vagina,  the  posterior  %^aginal  wall,  some 
distance  above  b,  should  be  seized  by  long-handled  t en acuhim -forceps 
and  pushed  upw^ards.  Incisions  are  then  made  through  the  mucous 
membrane  from  h  to  a,  in  the  median  line  of  the  vagina,  and  from  A  to 
IC  and  D  through  the  junction  of  unicous  membrane  and  skin.  These 
lould  not  be  extended  in  the  direction  of  C  and  n  farther  than  the 
lower  extremity  of  the  nympliae  at  the  utmost.  There  are  then  two 
riangular  flaps,  abc  and  abd.  These  are  to  be  dissected  up  from  the 
Ipex  A  towards  the  base  bc  and  bd,  the  corner  of  the  nnicous  menibrane 
It  A  being  seized  with  dissecting  forceps.  The  dissection  hhonld  not  be 
ieeper  than  necessary,  ajid  if  it  is  done  with  the  knite  the  surfaces  ai-e 
lore  ready  to  unite.  If,  however,  there  is  mucJi  tendency  to  bleed, 
Tficissors  may  be  used,  llie  apices  of  the  flaps  arc  then  cut  ofi'  with 
scissors,  leaving  an  upturned  border  along  nc  and  Ht>.     When  the  sur- 

P*'*'3es  are  drawn  together  these  borders  form  a  slightly  elevated  ridge 
wards  the  vagina,  and  if  there  is  any  failure  of  union  just  along  the 
ge  they  fall  over  and  cover  it. 
"  The  best  material  for  sutures  is  the  silkworm-  or  fisliing-gut,  which 
should  be  stout,  of  the  thickness  used  for  salmon  flies.     It  may  be 


\  to  if  aimpUciti 


130,  381.      Anjoiie  niflking  trift!  of  this  method  wiU  ngnsa 
und  e»celiept  regalts. 
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stsfiint-d  \\  itli  magenta,  to  render  it  more  easily  visible.  This  has  all  tht? 
advantage  of  silver  wire,  ae  being  iion-absorbeiit,  while,  at  the  eame 
time,  it  is  eiisier  to  manipulate,  ami  the  exposed  ends  do  not  cause 
discomfort  after  the  operation,  like  those  of  wire.  The  sutures  are 
placed  as  show  n  in  the  figure.  The  niost  convenient  needle  is  a  slightly 
curved  one.  not  too  thick^  mounted  in  a  handle.  This  is  passed  in,  ua- 
threaded,  rather  dose  to  the  edge  of  skin,  brought  out  on  the  raw 
surface,  then  ihreaded  with  the  end  of  the  suture,  which  is  so  drawn 
through.  By  passing  the  needle  in  the  same  way  on  the  other  side,  the 
other  end  of  the  suture  is  drawn  through.  Another  mode  is  to  use  t 
more  curved  needle,  and  to  biuy  the  sutures,  1,2,  and  3,  in  the  tissues 
throughout  their  whole  course.    If,  howevtr.  they  are  brought  out  in  the 

Fto,  209. 


m 


t^vJ 


(Galabiu.) 


centre  for  spaces  alternately  short  and  long  (Fig.  209),  the  eurface^  art 
more  easily  brought  into  contact  at  all  levels  without  undue  tension. 
In  passing  sutures  4,  5,  6  the  needle  should  be  brought  out  precisely  ofl 
the  margin  along  which  the  border  of  raucous  membrane  BC,  BD  n 
turned  up  from  the  vagina,  not  passing  through  the  mucous  membraw 
itself.  The  sutures  are  then  tied  in  the  order  of  the  numbers  i  to6. 
care  being  taken  that  the  surfaces  are  brought  just  sufficiently  inW 
apposition^  and  that  no  clots  or  blood  are  left  between  them.  The  bleed' 
ing;  if  any  continues,  is  arrested  by  bringing  the  surface©  togetbeft  w»»i 
if  they  are  properly  united  there  will  be  no  secondaiy  haemorrbag^t 
unless  the  sutures  begin  to  cut  from  excessive  tension.  The  suturr* 
may  be  left  in  from  seven  to  ten  days." 
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Operation  for  Complete  Rupture  (Fig.  210). — The  preliminary  steps 
^  taken  as  above.  "  A  point  it  in  the  median  line  of  the  vfit^ina,  a 
iafficient  distance  above  the  apex  of  the  rent  in  the  septum,  is  taken,  and 
m  incision  through  the  mncous  membrane  is  made  from  R  to  G,  and 
from  (J  to  E  and  V  alonp:  the  edii^es  of  the  septum,  between  the  reetal 
mucou3  membrane  and  I  lie  cicatrix.  Incisions  are  also  made  through 
the  skin  from  E  to  c  and  r  fo  D,  so  that  the  freshened  surface  may 
extend  somewhat  be3'ond  the  limits  of  the  cicatri^x:,  G  or  D  not  to  be 
higher  than  the  lower  extremities  of  the  iiymphae.  The  quadrilateral 
tlap,  EUBC  is  then  seized  at  E  by  dissecting' forceps,  and  dissected  up  with 


tA 
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(G&labiu.) 


the  knife  from  the  angle  K.  and  afterwards  from  the  angle  g,  towards  the 
base  BC.  While  this  is  dtme,  the  parts  are  kept  on  the  stretch  by  an 
assistant  drawing  do\^^l  (he  skin  below  v:  with  a  tenaculum.  The  flap  is 
then  cut  away  with  scissors,  except  an  upturned  border,  which  is  left 
along  BC.  The  flap  YQWM  is  treated  in  a  similar  manner.  If,  as  is  usual, 
the  ends  of  the  sphincter  at  K  and  v  have  retracted  from  the  margin 
of  the  cicatrix,  it  is  well  to  cut  away  with  the  scissors  a  narrow  stJip  of 
rectal  mucous  membrane,  generally  somewhat  everted,  a  short  distance 
from  E  and  F  towards  u.  so  as  to  bring  the  freshened  surface  to  the  ends 
ot*  the  sphincter. 

^Sutures  of  silkwoti^^^H^rtfei^  applied  in  the  following  manric 
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Urst.  rectal  sutures,  either  two  or  three,  according  to  the  extent  of  the 
rent  in  the  septum,  are  applied,  ITiese  are  destined  to  be  tied  in  the 
rectum,  and  the  ends  left  projecting  through  the  anus.  They  are  beit 
applied  with  a  half-curved  needle,  held  in  a  holder.  The  needle  is 
passed  in  a  little  distani-e  from  the  margin  of  the  rent,  and  brought  out 
almost  at  the  very  edge  of  the  rectal  mucous  membrane,  on  the  line  GF. 
The  needle  is  then  threaded  at  the  other  end  of  the  suture,  and  that  is 
drawn  through  in  the  same  way  from  without  inwards,  on  the  margin  EG. 
Next.,  two  sutures  at  least  are  passed  completely  round  through  the 
remnant  of  the  septum,  by  means  of  a  curved  needle,  not  too  large, 
mounted  in  a  handle.  This  is  |>assed  unthreaded,  and  draws  the  suture 
back  with  it  on  withdrawal.  The  first  of  these  (3,  Fig.  2io)  is  passed 
in  somewhat  behind  and  below  the  angle  f.  so  as  to  take  up,  if  poesible, 
or  at  least  go  quit-e  close  to,  the  end  of  the  divided  sphincter,  and  is 
brought  out  in  a  similar  position  near  E.  Thus,  when  tightened,  it 
brings  together  the  ends  of  the  sphincter,  drawing  it  into  a  circle ;  bat 
it  often  brings  into  apposition,  not  so  much  the  freshened  surfaces  above 
as  the  unfreshened  rect^al  mucous  membrane.  This  sei-vee  as  a  barrier 
to  keep  out  fmcal  matter,  while  the  next  suture  (4,  Fig.  210)  aids  the 
recta!  sutures  in  uniting  the  freshened  surfaces.  The  remaining  sutures 
are  passed  as  shown  in  the  figure  (5 — 8,  Fig.  210)  by  a  slightly  cwrrei 
needle  mount  eel  in  a  handle,  in  the  same  way  as  in  the  operation  for 
incomplete  rupture  (Fig,  210).  The  needle,  unthreaded,  is  passed  in 
pretty  close  to  the  edge  CE  or  FD,  is  brought  out  (except  in  the  case  of 
i?uture  5,  Fig.  210)  on  the  line  where  the  margin  CB  or  DB  is  turned  up. 
and  draws  one  end  of  the  suture  back  with  it,  the  other  end  being 
afterwai'ds  drawn  through  in  the  same  way.  The  effect  is,  that  when 
the  sutui'es  are  tightened,  the  margins  BC,  BD  are  turned  up  into  a 
Blight  ridge  towards  the  vagina,  and  aftenvartls  fall  over  and  cover  any 
portion  of  the  vaginal  border  which  does  not  unite  quite  up  to  the  edge. 
Suture  S  (Fig.  210)  may  either  be  burred  throughout,  or  brought  oot 
for  a  very  short  space  near  the  median  line  Bir. 

'*  When  all  the  sutures  are  in  place,  the  sponge*  is  withdrawn  from  the 
rectum,  and  the  rectal  sutures  are  tied  first.  Care  must  be  taken  to 
draw  up  the  whole  of  the  slack  in  the  centre,  and  bring  the  edgp$, 
iTf,  m  perfectly  together.  This  will  approximate  the  ends  of  the 
sphincter  to  a  great  extent,  and  the  approximation  is  completed  by 
tightening  suture  3.  The  remaining  sutures  are  then  tied  in  the  order 
of  the  numbers,  care  being  taken  to  allow  no  clots  or  blood  to  remain 
between,  and  to  tighten  them  just  enough  to  bring  the  surfaces  in  con- 
tact. The  ends  of  the  rectal  sutures  may  be  left  moderately  long,  to 
distinguish  them,  the  rest  cut  pretty  short, 

**  The  peri  meal  sutures  are  removed  in  seven  days.  The  rectal  sutiire* 
may  be  left  from  teti  to  fouii:een  days  longer,  till  the  perinfeam  is  con- 
solidated. They  are  then  removed  through  a  small  rectal  specuhini, 
care  being  taken  not  to  brejik  down  any  of  the  union  in  passing  it* 
By  this  operation  the  anus  is  generally  much  more  completely  restor^ 
than  by  the  use  of  quilled  sutures,  or  the  plan  of  making  deep  latenJ 
incisions  to  relieve  tension.    If  there  is  much  resistance  to  bringing tli€ 

♦  This,  secured  with  tape,  U  introiluced  into  the  bowel,  to  prevent  tbe  dooeiit  of  Mf 
facocft  left  hj  aii  eivema. 
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surface  together,  the  only  thing  required  is  to  use  more  numerous  sutures, 
80  as  to  diminish  the  tension  on  each. 

**  In  some  cases,  by  the  primary  operation  after  labour,  only  superficial 
onion  is  secured,  and  a  recto-vaginal  fistula  is  left  close  to  the  part 
united.  The  best  plan  is  then  to  cut  through  the  bridge  of  union  with 
scissors  at  the  time  of  the  operation,  and  then  proceed  as  in  the  case  of 
complete  rupture.  This  is  the  only  way  to  secure  a  firm  and  thick 
perin»um,  and  is  less  likely  to  fail  than  an  operation  on  the  fistula 
alone." 


CHAPTER    XVI 

OPERATIONS   ON    THE    OVARY. 

OVABIOTOMY. 

One  or  two  practical  points  will  be  alluded  to  before  the  operation 
is  described. 

Date  of  Operation. — An  ovarian  tumour  should  be  removed  as  soon 
as  possible  after  its  discovery.  For,  by  delay,  not  only  is  the  patient 
subjected  to  the  risk  of  accidents  in  connection  with  the  tumour  itself, 
but  her  general  health  is  likely  to  suffer  from  the  effects  of  pressure  on 
neighbouring  organs. 

Accidents  in  connection  with  Tumour. — llie  accidents  to  which 
an  ovarian  tumour  is  liable  should  be  borne  in  mind.  They  are  shortly, 
as  follows : —  • 

(i)  Injlummutanj  Chatujes. — These,  whether  confined  to  the  perito- 
naeal  covering  or  dependent  upon  inflammatory  and  necrotic  changeE' 
in  the  cyst  itself,  will  lead  to  adhesions  between  the  tumour  and  the 
abdominal  wall  or  viscera.  When  recent,  these  adhesions  may  readily 
be  separated,  but  when  old  and  fibrous  they  may  lead  to  serions 
difficulties  in  the  course  of  the  operation.  The  contents  of  the  cyst 
may  suppurate,  and,  fouling  the  peritona3al  cavity,  lead  to  suppurative 
peritonitis. 

(2)  Torsion  of  the  Pedicle. — When  slowly  produced,  the  interference 
with  the  blood-supply  to  the  tumour  will  set  up  necrosis  and  so  render 
the  cyst-wall  liable  to  rupture.  Acute  torsion  will  lead  to  bleeding, 
which  may  be  so  profuse  as  to  rupture  the  cyst-wall  and  endanger  the 
patient's  life.  Under  these  circumstances  an  immediate  operation  is 
called  for,  with  all  the  disadvantages  that  an  operation  of  urgency 
entails. 

(3)  Rupture  of  the  Cyst. — This  may,  as  has  been  mentioned,  follow 
necrotic  changes  in  the  cyst  or  torsion  of  the  pedicle.  It  may,  in 
addition,  depend  merely  upon  thinness  of  the  wall  or  upon  weakening 
due  to  the  extension  of  g^o^^i)h  from  the  interior  through  the  cyst-waU. 
As  a  result  the  contents  become  disseminated  through  the  peritonaeal 
cavity,  setting  up  peritonitis  in  certain  cases,  or  leading  to  a  general 
infection  of  the  peritoncBum  with  growths  in  others. 

(4)  Malignancy. — We  have,  finally,  to  remember  this  important  prac- 
tic«il  point,  that  it  is  difficult  at  an  early  stage  to  say  whether  we  are 
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dealing  with  a  malignant  growth  or  not.  It  is  especially  in  rhildren 
that  an  early  removal  is  demanded,  for  in  them  the  propttrtion  of 
maligTiant  growths  is  mueh  higher  tliaii  in  adults »  Mr.  Bland  Sutttm 
found  twenty-one  cases  of  sarcoma  in  a  series  of  one  hundretl  t»variij- 
tomies  performed  in  girls  unrler  the  age  of  15,  (Blavd  Sutton, 
Sur*jiail  Diseases  0/  the  Oi'ai^ies  and  Fallopkin  Tubes,   1896,  p.    178.) 

General  Condition  of  ths  Patient.~The  condition  of  the  viscera, 
kidneys,  lungs,  &c.,  the  habits  of  the  patient,  her  digestive  powers » 
must  all  be  carefully  noted.  For  upon  a  consideration  of  these  points. 
Dot  only  does  the  prognosis  to  some  ext^ent  depend,  but  also  the  nature 
and  duration  of  the  treatment  to  be  adopted  preparatory  to  the  opera- 
tion. Age  need  not  be  regarded  as  a  bar  to  operation.  Mr.  Bland 
Sutton  has  collected  eleven  cases  of  ovariotomy  in  women  over  8o»  all 
of  whom  recovered  {BlanA  Suffon,  ioc.  cit.,  p.  175).  The  presence  of 
albumen  in  the  urine  shonid  not  be  regarded  m  necessarily  a  contra- 
indication to  operation.  Small  amounts  often  clear  up  after  the 
removal  of  the  tumour.  If  chronic  nephritis  is  known  to  be  present, 
the  operation  should  still  be  carried  out,  In  most  cases,  after  suitable 
pi*ei  i  mi  nary  treatm  en  t . 

Ab  regards  difficulties  likely  to  be  met  with  in  the  course  of  the 
operation,  some  information  will  be  obtained  from  the  history  of  the 
patient  and  from  careful  examination.  Attacks  of  pain  will  point  to 
peritonitis  and  adhesions.  An  examination  of  the  tumour  will  give 
Bome  idea  of  its  mobility,  of  the  proportion  of  solid  matter,  &c. 

The  amount  of  »kill  of  the  mnyeori,  though  a  delicate  matter,  must  also 
be  mentioned.  No  one  should  operate  on  the.se  cases  who  has  not  had 
goofl   opportunities  of  seeing  others  operate   frequently,   and   no   one 

Llbonld  undertake  a  case  whose  ovariotomies  aiv,  at   the   most,   likely 

"lo  be  but  two  or  three  in  his  lifetime. 

Preparation  of  the  Patient, — The  patient  should  be  kejit  quiet  for 

-two  or  three  days  before  the  operation,  in  an  ordinary  uncomplicated 
B,  and  the  bowels  regulated*     The  diet  need  not  be  unduly  restricteil 

^or  altered,  beyond  seeing  that  it  is  easily  digestible  and  nutritious. 
One  or  two  warm  bat  lis  may  be  taken  on  the  day  or  two  befc^re  the 
operation.  On  the  evening  precHding  the  optTation  the  abdomen 
should  be  thoroughly  washed,  attention  being  paid  particularly  to  the 
navel.  It  is  better,  especially  in  a  delicate,  sensitive  patient,  to  defer 
the  shaving  of  the  pubes  until  she  is  under  the  anH:?sthetic.  A  compress 
of  1—2000  perchloride  of  mercury  should  then  be  applied.  A  purge 
should  be  given  uveraight,  followed  by  an  enema  in  the  morning.  On 
the  day  of  ojieration  a  light  breakfast  should  be  taken,  and  some  beef- 
tea  or  sfmp  about  10.  if  the  operatinu  is  to  take  place  about  2  p.m. 
When  the  patient,  warmly  clad,  especially  as  to  her  extremities,  comes 
in  to  take  an  anaesthetic,  only  two  or  three  faces  that  are  familiar  to  her 
should  be  present ;  when  she  is  under  the  anaesthetic  a  catheter  should 
be  passed,  if  the  bladder  has  not  iDeen  emptied  beforehand. 

Preparation  of  Instruments^  &c.— UTie  room*  which  has  been 
thoroughly  cleansed,  and  not  rendi^vd  too  comfortless  for  the  sake 
of  ventilation,  &c.,  should  have  a  temperature  of  about  65"^,  A  good 
light,  and  one  likely  to  last,  should  be  secured.  The  table  should  be 
sufficiently  high  to  save  the  operator  stooping,  and  only  just  wide 
enough  to  hold  the  patient  comfortably.     It  will  be  found  an  advantage 
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to   have   a   table    which    allows   of  the   patient   being   placed   in      _ 

Ti^iideleiiberg,  or  raised  pelvic  position,  if  necessary.  A  doscen  new 
Turkey  s^ponc^es,  chosen  for  their  even  softness  of  te^cture,  should  have 
been  cait-fully  prepared,  and  four  flat  ones  (not  too  large)  should  also 
be  pnjvided.  A  few  small  sponges,  ready  for  use  on  holders,  leave  no 
excuse  for  the  dividing  of  sponges  during  the  operation,  a  course  to 
be  unhesitatingly  eondenined.  It  is  well  to  re-cord  the  number  of 
sponges  and  iSixMicer  Wells'g  forceps  on  a  slate.  Instead  of  sponges, 
gauze  swalis  and  pads  niav  Ijie  employed  ;  these  must,  of  course,  be 
provided  in  larger  numbers  as  they  caunofc  be  cleansed  after  use ;  they 
must  be  as  carefully  counted  before  and  after  the  operation  as  are 
the  spoTiges. 

The  fylluwiug  should   be  in  readiness :  Two  scalpels,  blunt^pointed 
bistoitrv,  steel  director.  Key's  dii'ector.  twelve  pairs  of  Spencer  Wells's 
forceps?,  clamp  forceps,  cyst  foi'ceps,  Spencer  Wells's  \Tjlsellum-trocar* 
and  tubing,  blunt-pointed  scissors,  needles  {twelve  stmight,  two  being 
threaded  on  each  suture  of  stout  silk  or  silk-worm  gut  for  closing  the 
alxlominal  wound,  atid  fine  ones,  both  straight  and  curved,  for  under- 
running  any  bleeding  point  or  introducing  fine  sutures  if  any  of  tb 
contents  of  the  abdomen  are  unavoidably  injured),  two  aneurysm-needles^^ 
l>edicle  needle,  needle  holder,  two  retraetoi's,  sponge  holders,  plenty 
silk  and  chromic-gut  ligatures  of  varying  sizes  (and  the  material  care- 
fully  prepared,    including   some    stout   enough   tor  the  pedicle),   two 
pairs  of  dissecting  forceps,  dressing  forceps,  drainage  tubes  (both  glaas 
and  ruljbiT),  Patjuelin^s  cautery,  abundance  of  lysol  and  mercury  per*- 
chloride  lotion*  a  foot-pan  to  st«nd  under  the  table,  two  others  to  wmh 
the  sponges  in,  a  laryngeal  mirror  or  electric  lamp.     The  instruments 
should  stand,  in  two  trays  or  pie-dishes,  on  a  small  wheel -table  close 
to  the  oi>erat'Ors  right  hand,  the  ligatures  and  sutures  should  be  in 
se|mrate  porringers,  all  covered  with  carbolic  acid  (l  in  40)  or  lysoL 

III  addition  to  the  amesthetist  two  assistants  will  be  found  amply 
surticient.  one  to  stand  opposite  the  operator  to  assist  in  securing 
vessels,  to  help  with  the  tumour,  tS:c.,  whilst  the  second  will  hand 
instranu'uts,  thread  needles,  prepare  ligaturcs,  and  so  on.  One  nurse 
^^iIl  be  required  to  wash  sponges  if  these  are  used,  and  another  to 
attend  to  the  nursing  oj)erations  generally. 

The  Operation. 

fncmon  of  Afjdomhtal  WalL — An  incision  in  the  median  line, 
reaching  from  just  below  the  umbilicus  t^o  within  two  inches  of 
the  pubes,  is  made  through  skin  and  fat.  There  is  no  object  in 
Imving  the  incision  more  than  three  inches  long  to  commence  with, 
as  it  can  be  lengthened  as  requircd  subsequently.  After  dividing  the 
skin  and  fat,  the  layer  of  fascia  which  forms  the  sheath  of  the  recti 
muscles  come^  into  view.  If  the  muscles  ai'e  in  apposition,  one  or  both 
uf  tlieni  will  be  exposed  on  incising  the  fascia ;  the  interval  between 
them  sliould  be  sought  for  and  the  two  muscles  separated  for  the  length 
of  the  incision.  If  the  linea  alba  is  missed,  and  a  difficulty  is  ex- 
perienced in  finding  the  median  line,  a  director  or  the  handle  of  the 
scalpel  should  be  introduced  beneath  the  fascia ;  the  dii^ector  will  be 
arrested  on  the  side  on  which  the  linea  alba  lies. 
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If  the  recti  ai*e  separated  an  incision  through  the  fascia  in  the 
Tueiliaii  line  at  once  exjior^es  the  8nl>-peritona?al  fat  and  peri  ton  renin. 
Before  this  h  incised  Siiencer  Wei  la's  forceps  are  applied  to  every 
Ueediug  point;  these  may  l>e  left  on  until  the  ofieraHon  is  concluded; 
nny  bleeding  points  t!ien  persisting  shonld  be  treated  l>y  t-orsion  and 
not  by  ligature,  as  these  latter  weaken  the  cicatrix*  The  peritonfeiini, 
ivadily  recognised^  when  healthy,  by  its  delicate  fiiscicolation  and  trans- 
lucency,  is  carefolly  |jicked  up  by  a  pair  uf  forceps  so  as  to  include 
nothing  else,  and  an  incision  is  made  in  it  horizontally  with  a  knife. 
As  soon  as  the  peritoiUBal  cavity  is  opened  the  intestines  fall  away  fixjm 
the  abdominal  walk  The  peritonsBum  ia  then  slit  tip  on  two  lingers 
for  the  length  of  the  incision ;  the  fingers  used  in  this  way  as  a  director 
art?  enabled  to  detect  the  height  to  which  the  bladder  conies  at  the 
lower  part  of  the  wound,  and  so  determine  the  limit  to  which  the 
pei'itonteal  ineision  may  safely  be  curried  below. 

Mr.  Doran  (Ann.  of  Sitnf.,  May  l888)  thinks  a  tuistake  is  often 
made  in  not  bringing  the  incision  near  enough  to  the  pubes,  which 
may  cjiuse  much  trouble  when  the  pedicle  has  to  be  drawn  out,  and 
gn.»atly  impede  a  thorough  exploration  of  the  pelvis. 

Care  should  be  taken  not  to  mistake  the  sub-peri tona?al  fat  for 
onientonu  as  this  may  lead  to  extensive  stripping  off  of  the  peritomcum 
fttjm  the  abdominal  wall,  an  accident  likely  to  be  followed  by  sloughing 
of  tills  structure. 

In  an  easy  case  without  parietal  adhesions  the  pearly  glistening  cyst 
comers  into  view  as  soon  as  the  peritoiianim  is  incised  ;  but  if  the  peri- 
tonfcum  is  thickened  and  adherent  to  the  cyst  there  may  be  the  greatest 
difficulty  in  deciding  when  this  is  reached,  and  the  incision  may  even 
be  carried  through  the  cyst- wall.  In  cases  of  difficulty  the  incision 
should  lie  prolonged  upwards  to  the  left  of  the  umbilicus  until  a  spot 
free  from  adhesions  is  found. 

When  the  tumour  is  exjKised  it  shonld  be  examined  carefully  by  eye 
ffHtid  hanik  Its  nature  should  be  noted,  whether  cystic  or  solid,  or 
partially  soh'd.  whether  a  dermoid  or  inflamed ;  tlie  presence  of  adhe- 
sions should  lie  ascertained  or  secondary  malignant  deposits,  rendering 
further  operation  unadvisable.  If  we  are  dealing  with  an  nnconi plicated 
C}>ftic  tumour  of  the  ovary,  the  first  proceeding  is  to  tap  it.  To 
separate  adhesions  before  tapping  is,  in  Mr,  Thornton's  words  (Dicl. 
of  S'ma/.,  vol.  ii.  p-  153),  ''bad  practice,  because  if  they  are  separated 
%vhiJe  the  pai'i<'tes  and  cyst  wall  are  both  stretched  by  the  tinid,  all  the 
little  vessels  in  them  bleed,  and  veiy  serious  luemorrhage  may  occur 
out  of  sight  during  the  subsequent  emptying  of  the  cyst;  whereas 
if  the  cyst  be  firet  tapped,  the  contraction  of  both  parietes  and  cyst 
wall  closes  the  smaller  vessels.** 

Emidyhyj  ihe  CjfsL — The  abdominal  incision  should  be  packed  round 
to  prevent  fluid  running  back  into  the  abdominal  cavity.  The  cyst 
is  next  tapped  hy  carefLdly  plunging  in  a  Spencer  WeUs's  trocar, 
then  guarding  the  point  with  the  inner  tube,  and  as  soon  as  the 
walls  of  the  cyst  are  rendered  lax  enough  by  the  escai^e  of  the  con- 
tents, attaching  the  claws  to  the  cyst  wall  so  as  to  keep  this  on  the 
trocar,  as  fonvard  traction  is  made- 

Dr.  Baldy  (St/d.  of  (hpuecoL^  1894)  points  out  that   the  puncture 
liould  not  be  made  at  the  lower  angle  of  the  wound,  for  the  reason 
VOL.  J  I.  34 
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that  as  the  cyst  empties  it  retracts,  and  leaves  the  opening  aitiiated 
below  the  wotmd,  increasing  the  difficulty  of  preventing  fluid  from 
entering  the  peritc>na?al  cavity.  As  soon  as  the  trocar  is  inserted 
into  the  cyst,  the  assistant  should  place  a  hand  low  down  on  each 
side  of  the  abdomen,  and  press  steadily  and  firmly.  By  this  mean^ 
he  not  only  forces  out  the  fluid  from  the  cyst,  but  keeps  the  abdominal 
incision  tjiut  over  the  tumour,  thus  preventing  the  contents  of  the  cyst 
from  running  into  the  peritona^al  cavity.  As  the  cyst  empties  tractiou 
is  appHed  to  it  by  means  of  the  claws  of  the  trocar  or  by  other  forceps, 
and  if  there  are  no  adhesions  it  is  readily  brought  out  of  the  wound. 

If  there  is  difficulty  in  delivering  the  tumour,  and  it  is  clear,  from  the 
bulk  of  the  cyst  remaining  after  tapping,  that  it  is  multilocnlar  or  soUd. 
it  will  have  to  be  further  reduced  in  size  before  extraction.  If  it  is 
niultilocular  it  must  he  tapped  again  in  two  or  three  more  places  hy 
removhig  the  trocar  and  closing  the  puncture  with  cyst  forceps,  and 
then,  while  the  cyst  is  dragged  forward  and  steadied,  the  first  trocar  or 
a  smaller  one  is  thnist  in  at  other  spots  where  fluid  is  still  pre^nt. 
This  is  a  better  practice  than  thrusting  the  trocar  from  the  first 
puncture  into  other  paits  of  tlie  cyst  in  the  dark.  If  this  latter 
method  is  adopted,  the  liand  should  first  bo  pressed  into  the  abdomen 
to  make  sure  that  the  trocar  does  not  perforate  the  cyst  wall  and 
injure  the  viscera.  In  cases  in  whicli  the  tumour  is  composed  of  a 
large  number  of  small  cysts,  or  in  which  the  contents  are  so  viscid  that 
they  will  not  escape  through  the  trocar,  the  opening  should  \k* 
enlarged  and  the  hand  passed  into  the  cyst  to  break  dowTi  the  nume- 
rous septa  or  scc»up  out  the  viscid  contents. 

If  the  bulk  of  the  cyst  is  solid,  the  trix^ar  puncture  having  beeu 
enlarged  and  clamp  forceps  firmly  keeping  fonvard  the  edges,  the 
surgeon  first  introduces  two  or  thi-ee,  then,  perhaps,  all  the  fingers  of 
one  hand  and  scoops  out  the  solid  material  till  the  bulk  of  the  cyst  i? 
sufficiently  iTduced  to  come  through  his  incision.  It  is  preferable, 
however,  to  enlarge  the  incision  upwards  sufficiently  to  allow  of  th^ 
mass  being  brought  out  entire,  its  long  axis  being  tilted  into  that  of  th^ 
wound.  In  these  cases  it  is  especially  important  to  avoid  any  leakage 
of  the  contents  into  the  peritonseal  cavity,  as  portions  of  the  tumour 
thus  carried  in  may  give  rise  to  a  recurrence  of  growlh. 

If  the  wound  requires  enlargement,  this  is  best  done  with  a  bluut- 
pointed  straight  bistoury  or  a  pair  of  scissors  and  the  use  of  two  finger? 
as  a  director,  the  incision  being  carried  to  the  left  of  the  umbilicus  s*» 
as  to  avoid  any  still  open  vessel  in  the  round  ligament. 

Tlie  enlargement  of  the  wound  may  be  found  necessary  when  thtc 
ovarian  tumour  is  solid  or  contains  such  a  proportion  of  solid  material 
as  to  render  its  delivery  through  the  original  incision  diflicull. 
\\rhen  feasible,  this  is  a  better  plan  in  the  latter  case  than  scooping 
out  the  contents,  as  this  proceeding  is  often  attended  with  con.siderablr 
hfiemorrhage,  and  is,  moreover,  likely  to  be  followed  by  reinfection  of 
the  peritona3al  ca\^ty.  The  wound  should  be  enlarged  when,  from  thr 
previous  history  or  the  appearance  of  the  tumour,  there  is  reason  t« 
believe  that  suppuration  has  occurred,  ^lany  surgeons  prefer  W 
remove  dermoids,  unless  of  large  size,  entire,  to  obviate  the  risk  of 
the  oily  contents  escaping  into  the  abdominal  cavity, 

Treaimmit  of  Adhesions.— A^  the  cyst  is  emptied  and  drawn  forward^- 
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ny  ailhesioiis  that  are  present  must  be  dealt  with,  and  tlio  east^  with 
%vhich  tliey  are  separated  will  depend  upon  whether  they  are  recent  or 
Hot.  Those  between  the  tumour  and  abdoniiual  wall  are  reaflily 
parated,  when  recent,  by  sweeping  the  hand  betwi^en  the  two 
herent    surfaces.       If  of   longer   duration    the   separation    must    be 

ffected,  bit   by   bit,   wdth    the    tinger-nail   or  gcisnui-s,   any    persistent 

leeding  points  being  secui^ed  by  Spencer  Wells's  forceps  and  tied. 
Another  method  is  to  under-run  any  bleeding  points,  especially  any 
pbstmate  ones  in  the  parietal  peritonaeum.     Adhesions  to  the  onn-ntum, 

hich  are  the  most  common,  must  be  ligatured  and  dividt^b  the  nundier 
of  ligatuj-es  vised  depending  on  the  extent  of  the  adherent  omentnni. 
Mr.  Herman  (Dise/uies  of  Wonieii,  1898,  p.  797)  points  ont  that  holes 
frequent ly  exist  in  large  pieces  of  adherent  omentum,  and  he  advises 
Ihat  in  cutting  the  omentum  away  the  incisions  should  be  carried 
through  these  holes  to  obviate  any  subsequent  risk  of  intestines  being 
strangulated  in   them.      Intestinal   and   other  viscera]   adhesions  may 

Erc^sent  considerable  difficulties.  If  the  bowel  is  adlierent  it  should 
e  very  carefully  peeled  by  means  of  the  thumb-nail  from  the  cyst.  If 
it  cannot  be  detached  in  this  way  a  thin  strip  of  the  cyst  wall  should 
ibe  cut  away  and  left  adherent  to  the  intestines*  Firm  adhesions  in  the 
pelvis  present  the  most  difficulty,  and  in  the  separation  of  them  by 
means  of  the  lingers  a  hole  may  l>e  torn  in  the  rectum.  I"juiy  to  large 
vessels  is  not  common.  In  Dr.  Baldy's  '"  (Tyna?cology/'  however,  a  case 
is  »*ecorded  in  which  death  resulted  from  ha?morrhage  due  to  injury  of  a 
jarge  vein  in  the  removal  of  an  ovarian  cyst.  Though  bleeding  from 
Jarge  vessels  is  not  common,  it  is  especially  in  cases  of  extensive  pelvic 
adl lesions  that  we  get  troublesome  oozing.  If  the  bleeding  is  eonnng 
from  one  or  two  points  it  may  be  jiossible  to  seize  them  with  artery 
forceps  and  secure  them  with  a  ligature.  Hiis  procedure  will  be  Tuuch 
facilitated  by  having  the  ptitient  in  the  raised  pelvis  position.  If,  as  is 
commonly  the  case,  tlie  oozing  is  general,  the  pelvic  cavity  should  be 
firmly  packed  with  long  strips  of  sterilised  or  iodoform  gauze,  the  ends 
of  which  are  brought  ont  through  tlie  lower  part  of  the  wound.  The 
Butnres  should  be  introduced  as  usual  into  the  lower  part  of  the 
abdominal  incision,  but  shoidd  be  left  untied,  ready  to  bring  the  edging 
of  the  wound  together  when  tlie  jdug  is  rennjved.  The  gauze  should 
ibe  taken  out  forty-eight  hours  after  tlie  operation,  B)'  that  time  it 
vill  have  served  its  pur-pose*  the  arrest  of  the  oozing*  It  will  be  found 
tliat  the  plug  is  more  easily  removed  then  than  later,  though  some 
©pemtors  recommend  that  it  should  be  \ei\  in  a  week.  This  method 
of  treatment  by  packing  ia  a  much  more  reliable  and,  on  the  whole, 
jafer  method  than  the  older  ones  of  cauterisation  or  touching  with  solid 
toerchloride  of  iron.  If  packing  with  gauze  is  used  for  troublesome 
lelvic  oozing,  the  cautery  will  be  very  seldom  required.  Mr.  Herman, 
who  has  never  had  occasion  to  use  tlie  cautery,  says,  with  regard  t;0 
its  employment  in  the  pelvis—*'  Large  vessels  lie  so  close  under  the 
Jjeritonaeum  that  I  should  fear  to  burn  extensively  in  this  region." 
With  I'egard  to  the  use  of  iron  percldoride,  the  oidy  condition  that 
lemands  its  use,  viz.,  general  oozing,  is  better  met  by  the  use  of  the 
uze  tampon.* 

•  Mr.  Thornton  (^toe,  ittpra  eitS)  gives  the  foUoiving  ttdyice  respecting  the  use  oi  iron 
crchloride: — *"Tho  surfaces  to  be  touched  should  be  dried  with  a  sponge;   then  a 


iKd. 


532 


OPERATIONS  ON  THE  ABDOMEN. 


Treatment  of  Pedicle,— When  the  cyst  has  been  sufficiently  brought 
outside,  the  pedicle  is  dealt  with. 

The  centre  of  the  pedicle  being  found  by  unfolding  it,  a  blunt 
pedicle  needle  loaded  with  silk  (No.  4)  is*^  made  to  perforate  it 
here  at  a  spot  devoid  of  vessels.  The  loop  of  silk  being  drawn 
through  and  the  needle  withdrawn,  the  loop  is  cut,  and  the  two 
ligatures  tied  firmly  round  the  two  halves  of  the  pedicle.      To  make 

the  silk  hold  in  a  stout  pedicle, 
Fio.  211.  it  is  well  to  loop  the  ligatures 

round  some  blunt  instruments, 
30  as  to  tie  them  with  sufficient 
force.  When  they  are  both  tied, 
one  is  cut  short,  while  the  other 
is  thro\\ni  round  the  whole  pedicle 
and  tied  again.  The  cyst  is  then 
cut  away,  not  more  than  three- 
quarters  of  an  inch  and  not  less 
than  half  an  inch,  from  the  liga- 
tures. When  tliis  is  done,  the 
cut  end  is  carefully  examined, 
to  make  sure  that  no  bleeding 
is  taking  place.  The  pedicle  is 
(Doran.)  ^j^^j^    allowed   to    drop    in,  and 

the  finger,  foUousdng  it  down 
to  the  uterus,  finds  and  hooks  up  the  other  ovary.  If  this  is 
found  enlarged,  it  must  be  removed.  When  the  pedicle  is  very  broad, 
a  second  or  a  third  transfixion  will  be  needed.  The  second  must  be 
thus  performed  :  The  thread  for  the  outer  loop  (a,  Fig.  212)  is  twisted, 
on  one  side  of  the  pedicle  round  the  outer  thread  (6),  then  the  outer 
loop  is  tied.  The  pedicle-needle  (a  long  unhandled  one  with  a  large 
eye  is  the  best)  is  then  threaded,  first  with 
a  single  ligature  (c),  and  then  with  one 
end  (b)  of  the  untied  thread  already  passed 
through  the  pedicle.  The  transtixion  is 
then  performed  (Fig.  2 1 2).  The  third  thread 
(c)  must  be  once  twisted  around  the  second 
(b) ;  this  is  best  done,  perhaps,  on  the  side 
where  {b)  forms  a  loop  (Fig.  212).  Then, 
on  the  opposite  side,  the  two  free  ends  of 
the  second  thread  (b)  are  firmly  tied.  The 
ends  of  the  third  thread  (c)  are  then  tied  on 
the  inner  side  of  the  pedicle.  The  threads  will  then  lie  as  in  Fig.  212, 
firmly  interlocked  and  holding  the  pedicle  tightly.  Should  a  third 
transfixion  be  required,  the  third  thread,  instead  of  being  tied,  must 
be  threaded  on  the  needle  in  company  with  a  fourth,  and  the  proces? 
just  described  repeated,  care  being  taken  to  interlock  the  threads  a-* 

email  sponge,  well-wrung,  should  be  smeared  lightly  with  the  solid  pcrchloridc.  and 
tirmly  pressed  against  the  bleeding  surface  till  the  oozing  stops ;  a  large  flat  spongf 
should  be  spread  under  the  surfaces  thus  treated,  to  prevent  any  of  the  acid  scrum, 
which  runs  away  immediately  after  tlie  application  of  the  iron,  getting  on  to  the 
intestines.  Oozing  surfaces  in  the  pelvis  are  treated  iu  the  same  way,  the  intestines 
being  first  drawn  out  of  the  way  and  protected  by  sponges." 


Fio.  212. 


C 


(Doran.) 
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efore.  If  this  precaution  be  not  taken,  the  unlocked  threads  pulling 
diflevent  directions  will  tend  to  tear  the  pedicle  apart  at  the  point 
k)f  transfixion,  and  vessel  may  easily  escape  being  commanded.  As 
pach  of  the  above  loops  is  tiexl,  the  ends  of  the  thread  must  be  cut 
khort  or  needless  confusion  will  be  entailed* 

I  The  Toilet  of  the  Perihua  am. — The  operator  now  scrutinises  the 
Iparts,  removes  any  jagged  omentum  or  bands  of  adhesions,  arrests 
iny  still  bleeding  points,  takes  out  any  sponges  which  he  may  have 
Snsei'ted  and  has  them  all  counted.  The  next  step  is  to  sponge  out' 
Wiorotighly  the  pelvis,  the  spaces  in  front  and  behind  the  uterus,  and 
^liose  on  either  side  of  the  veii^^bral  column.  This  is  effected  by 
introducing  again  and  again  aseptic  sponges  or  sterilised  gauze  swabs 
'on  sponge  forceps  until  they  retuni  dry  and  colourless*  In  the  great 
majority  of  cases  this  will  be  suifieient,  and  many  operators  employ 
[practically  no  other  procednre.  If,  however,  a  cyst  has  hurst  tluring 
ithe  handling  of  the  tumour^  as  sometimes  happens  when  the  wall  is 
[thin  or  necroticj  and  viscid  contents  or,  perhaps,  papillary  growths  have 
(escaped  into  the  peritona^al  cavity,  it  is  difficult  without  undue  niain'pu- 
lation  of  the  viscera  to  get  the  abdoniinal  cavity  clean.  Under  these 
I  circumstances  it  is  preferable  to  wash  out  with  warm  sterilised  water, 
Or  st-erilised  water  to  which  '6  per  cent,  of  connuon  salt  has  been 
|a*lded.  This  is  especially  indicated  where  growth  has  escaped  into 
ithe  peritonaea!  cavity  from  a  papillary  cyst,  on  account  of  the  possibiUty 
I  of  reinfection  from  a  portion  of  growth  left  behind. 

Suture  of  Aidominal  Wound. — ^The  abdominal  %vound  may  be  closed 
either  by  using  one  row  of  sutures  which  pass  through  skin,  muscle, 
tttid  jieritona*uni,  or  by  securing  the  diHerent  layers  separately.  One 
|row  only  of  sutures  should  be  used  in  cases  in  which  drainage 
m  employed^  or  in  wliich  the  contents,  though  freely  removed,  wei*e 
[septic,  or  again,  in  cases  in  which  a  second  operation  appears  probable. 
[The  inlroduction  of  a  single  layer  is  effected  as  follows :  A  flat  sponge 
Ibeing  introduced  to  catch  any  blood,  the  abilominal  wound  is  closed 
|by  means  of  sutures  of  stout  silk,  or  preferably  silk-worm  gut. 
The.se  should  be  carried  througli  peritonaeum,  muscle,  and  skin,  care 
being  taken,  as  Mi\  Herman  points  out,  that  the  stitches  pass  throngh 
the  edge  of  the  peritonaeum  only,  so  that  this  structure  is  not  tuckefl 
in  between  the  edges  of  the  wound.  Not  only  should  ca  good  bunch 
of  niu;*cle  be  included,  but  also  the  fibrous  sheath  overlying  it.  The 
Butures  should  pass  throngh  the  skin  about  a  cpiarter  of  an  inch  from 
the  edge  of  the  w^ound.  and  tliey  should  be  inserted  about  half  an  inch 
from  eacii  other.  When  all  the  sutures  have  been  introduced  they 
M*e   collected    near   their   ends   on    either  side    with   pressure  forceps. 

SPig.  213).  The  operator  then  parte  the  sutures,  hooking  them  up  and 
own  so  as  to  obtain  free  access  to  the  abdominal  cavity  without  any 
Hsk  of  pulling  out  a  suture.  The  flat  sponge  is  now  withflrawn  and 
Ithe  sutures  tied,  care  being  taken  that  neither  omentum  nor  intestines 
become  caught  in  the  loop.  Snyjerficial  sutures  of  tine  silk  or  horae- 
liair  should  be  employed  to  accurately  coapt  the  edges  of  the  skin. 
(  If  the  layers  of  the  abdominal  w^all  are  to  be  sewn  up  separately, 
ihe  first  procedure  is  to  shut  ofiT  the  peritouBoal  cavity  by  bringing 
|he  edges  of  the  peritoufoum  togetluiT  with  a  continuous  suture  of 
fine  silk.     The  i-ecti  are  then  approximated,  either  by  a  continuous 
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silk  suture  or  by  interrupted  sutures  of  the  same  material,  care  being 
taken  to  bring  together  the  edges  of  the  fibrous  layer  overlying  the 
muscle.  The  edges  of  the  skin  are  finally  sewn  together  in  the  same 
way. 

Draincu/e, — Different  operators  vary  much  in  their  practice  as  regards 
drainage,  and  it  is  difficult  to  lay  down  any  hard-and-fast  rules  as  to 
when  to  employ  it.  Undoubtedly  the  tendency  is  to  employ  it  less  and 
less.  Experiments  carried  out  within  the  last  few  years  on  the  absorp- 
tive powers  of  the  peritonsDum  have  taught  us  that  this  structure,  when 
in  a  normal  condition,  is  capable  of  absorbing  large  quantities  of  fluid, 
and  also  of  disposing  of  a  considerable  number  of  pyogenic  organisms 

Fio.  213. 


(Doran.) 


introduced  into  the  abdominal  cavity.  We  have  to  bear  in  mind,  however, 
that  a  peritonsDum  thickened  by  inflammation,  such  as  we  find  in  some 
cases  of  ovarian  tumour,  has  its  functions  impaired,  and  is  not  in  a 
condition  to  dispose  of  large  quantities  of  fluid  or  many  organisms. 
Consequently  fluid  collecting  in  the  abdominal  cavity  provides  a  ready 
medium  for  the  gro^^i;h  of  any  organisms  accidentally  introduced. 

Dr.  Jellett  (Pract,  of  OyruBCoL,  igcxD,  p.  287)  puts  this  question  of 
drainage  very  clearly.  " It  must  be  regarded,"  he  says,  "as  a  line  of 
treatment  whose  general  effect  is  by  no  means  beneficial,  but  which  mar 
have  to  be  used  at  times  in  order  to  guard  against  a  greater  danger. 
The  risks  of  drainage  should  be  clearly  recognised.  One  serious  result 
is  the  weakening  of  the  abdominal  scar  that  attends  its  use,  with  the 
subsequent  formation  of  a  heniia.  The  di*ain  may  be  a  cause  of  re 
infection  of  the  abdominal  cavity,  and  when  a  hard  glass  tube  iB  em- 
ployed, may,  by  pressure  on  the  bowel,  lead  to  the  formation  of  afiwd 
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fist^ula.  There  is  erne  condition  in  wfiicli  (Irainas^e  h  lertainly  trailed  for, 
and  that  is  wlien  any  septic  material,  hb  from  a  snp]niratiug  cyst  or  a 
pyosalpinx,  has  entered  the  peritonseal  cavity,  or  when  any  septic  focus 
has  been  imperfectly  removed. 

Drainage  is  commonly  made  use  of  after  the  separation  of  extensive 
adhesions.  In  such  Ci^ises  the  surgeon  must  use  his  own  judgment.  He 
should  t)ear  in  mind  tlie  tact  tliat  the  al>sorptive  powers  of  the  peritouEeuni 
in  such  cases  are  imjiaii'ed,  and  if  he  thinks  that  more  exudation  is 
pourexl  out  than  tlie  jieritonieum  can  deal  with,  ha  must  employ  some 
form  of  drainage.  For  this  purpose  a  glass  tube  (Keith's)  is  commonly 
made  use  o£  One  end  rests  at  the  bottom  of  Douglases  pouch  without 
pressing  on  the  rectum,  the  other  passes  through  a  thin  sheet  of  india- 
rubber,  its  neck  being  firmly  gripped  by  a  hole  in  this.  One  or  two 
sutures  should  be  passed  in  tlie  usual  way  through  the  abdominal 
wound*  above  and  below  the  tube,  but  left  untied  until  the  tube  is 
removed.  A  sponge  is  placed  on  the  end  of  the  tube  to  absorb  dis- 
charges, and  the  india-rubber  sheeting  wTapped  round  it  to  prevent 
soiling  of  the  dressings.  The  sponge  should  be  changed  at  first  every 
hour,  and  this  is  done  without  disturbing  the  dressings  over  the  wound ; 
later  on  the  cliange  shotdd  lie  etfeetefl  every  two  or  three  or  more  hours. 
At  tlie  same  time  a*i  the  sponge  is  changed  the  fluid  should  be  sucked 
out  of  tiie  drainage  tube  by  means  of  a  glass  syringe  with  a  piece  of 
india-rubber  tubing  attjiched.  The  syringe  and  tubing  should  be  boiled 
before  being  used^  and  the  most  scrupulous  precautions  taken  against 
the  introductions  of  organisms  from  without.  It  is  difhcult  to  lay  down 
rules  with  regard  to  the  length  of  time  drainage  should  be  employed. 
When  used  on  aeconnt  of  oozing  from  extensive  raw  surfaces  one  to  two 
days  will  usually  suitice.  If  employed  for  a  septic  case  drainage  may 
be  dispensed  with  as  soon  as  a  baeteriologieal  examination  shows  the 
discharge  to  be  sterile.  When,  on  account  of  persistence  of  purulent 
discharge,  drainage  is  required  for  some  time,  the  glass  tube  should  be 
replaced  in  a  few  days*  time  by  a  rubljer  one.  Mr.  Herman  recommends 
that  it  should  be  so  replaced  at  the  end  of  twenty-four  hours  in  all  cases 
where  longer  drainage  is  required.  Owing  to  tlie  fact  that  a  hard  tube 
is  likely  to  produce  a  fit^cal  fistula  l>y  pressure  on  the  bowel,  and  owing 
to  the  danger  of  reinfection  that  attends  its  use,  many  surgeons  have 
diacarded  it,  and  now  employ  gauze  instead.  Either  sterilised  or  iodo- 
form gauze  may  be  used.  It  should  be  cut  into  strips  and  its  edges 
tamed  in  and  sewn  together  to  prevent  tlie  possibility  of  shreds  being 
detached  and  left  liehind  fn  the  wound.  As  it  soon  ceases  to  act  as  a 
drain  it  should  be  removed  twenty-four  to  forty-eight  hours  later,  fresh 
strips  being  replaced  if  necessary*  Tlie  advantages  in  certain  cases  of 
ilrainage  through  the  vagina  are  ix»inted  out  by  Dr.  Jellett  (loc.  sujmi 
ciL)^  and  he  considers  that  with  a  healthy  vagina,  drainage  through  the 
liottom  of  Douglas's  iiouch  is  the  correct  treatment  in  the  niajority  of 

t  * ' JSMIpfStler/  Ovarian  Vijsfa.- — Ciids  of  the  Browl  Lujameni.' — luiru^ 
lufiimentoiut  Cystn. — Cases  are  occasionally  met  with  in  which  the  cyst 
growing  between  the  layers  of  the  broad  ligament  is  imi>erfectly 
encapsuled  and  hua  no  pedicle  that  can  be  ligatured.  In  these  cases 
an  attempt  should  l>e  made  to  enucleate  the  tumour  after  making  an 
incision  through  the  peritonu^al  covering,     Mr.  Thornton  (DkL  Sunjei'ijt 
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vol.  ii.  p.  155)  has  pointed  out  the  advisability  of  isolating  at  an  early 
stage  the  vessels  and  ligaturing  them.   Dr.  Kelly  {Oper,  Gynacol,  1898, 
vol.  ii.  p.  303),  who  also  draws  attention  to  the  importance  of  securing 
the  vessels  early  in  the  operation,  points  out  that  the  blood-supply  is 
derived  from  the  ovarian  and  the  terminal  branches  of  the  uterine 
vessels,  and  that  these  should  be  sought  for,  the  former  on  the  side 
of  the  pelvic  brim,  the  latter  on  the  uterine  side  of  the  cyst,  after 
division  of  the  peritonaeum.     If  these  are  tied  at  once  there  need  be 
but  little  haemorrhage   throughout  the   operation.     The   main  blood- 
supply  having  been  secured  in  this  way,  the  tumour  should  be  enu- 
cleated  by   separating  with   the   fingers   the   loose   connective  tissue 
that  holds  it  in  position.     The  removal  of  the  cyst  will  be  facilitated 
by  emptying  it  of  its  contents  with  a  trocar  in  the  usual  way.    Any 
bleeding  }X)ints  in  the  capsule  should  be  seized  with  pressure  forceps 
and  secured.      "  In  performing  these  enucleations  the  operator  must 
always   bexir   in   mind   the   fact   that   he   is   constantly   brought  into 
dangerously   close   relations   with    bladder    and   ureters,   rectum  and 
sigmoid    flexure,  or  caecum  and  appendix.      The   large   iliac  vessels 
are  also  occasionally  incorporated  with   the   capsule"  (Mr.  Thornton, 
loc.  siip-a  ciL). 

After  the  removal  of  the  cyst  the  capsule  requires  attention.  If  it 
is  very  redundant  it  may  be  gathered  up  into  a  loose  fold,  transfixed 
and  tied,  like  an  ordinar}'  pedicle  (Mr.  Bland  Sutton,  Surg,  Bif.  of 
Ovaries,  1896,  p.  372).  If  the  cavity  is  small  and  there  is  no  oozing, 
the  cut  edges  of  the  peritonaeum  should  be  dra\\Ti  together  by  a  con- 
tinuous silk  ligature.  If,  however,  there  is  much  oozing,  the  edges  of 
the  cyst  should  be  secured  to  the  lower  part  of  the  abdominal  wound 
and  its  interior  packed  with  gauze  strips.  Sometimes  it  is  found  that 
the  cyst  is  so  firmly  attached  to  important  structures  that  its  removal 
becomes  an  impossibility.  The  edges  of  the  cyst  and  the  capsule  must 
then  be  attached  to  the  abdominal  wound  and  the  cavity  drained.  Such 
a  procedure  is  not  entirely-  satisfactory,  as  the  cyst  is  likely  to  refill 
later.  When  intra-ligamentarj'-  growths  occur  on  both  sides,  Dr.  Kelly 
considers  that  it  is  easier  and  better  to  remove  uterus  and  tumours 
together,  the  method  adopted  being  practically  the  same  as  that  em- 
ployed by  him  for  hysterectomy. 

Licompl-ete  Ovariotomy, — The  surgeon  may  be  compelled,  very  early 
in  the  case,  to  abandon  his  operation.  This  will  be  rendered  necessary 
by  the  following  conditions: — (i)  When  the  tumour  is  malignant  and 
has  infiltrated  tissues  which  cannot  be  safely  removed,  or  when  secon- 
dary nodules  are  found  in  the  abdominal  cavity.  (2)  When  the 
peritonaeum  is  found  covered  with  papillary  growths,  the  result  of 
infection  from  a  papillary  cyst.  Dr.  H.  A.  Kelly  (loc.  siipra  cit,  vol.  ii- 
p.  294)  advises  removal  of  Vlie  mother-tumour  whenever  it  is  possible, 
as  he  considers  it  not  only  relieves  the  pressui^e  of  the  ascites,  but 
checks  the  rapidity  of  the  growth.  Moreover,  cases  have  been  recorded 
by  Mr.  K.  Thornton  and  otliers  where  a  disappearance  of  the  secondaiy 
papillary  growths  and  a  freedom  from  recurrence  have  resulted  from 
this  line  of  treatment.  (3)  When  the  base  of  the  cyst,  whether  intrar 
Hganientary  or  not,  is  irremovable,  deep  in  the  pelvis  and  adherent  to 
the  ureters,  large  vessels,  or  adjacent  viscera.  The  surgeon  must  tltfo 
empty  the  cyst  of  its  contents,  and  suture  its  cut  edge  i/>  *         AmBOSa^ 
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incision,  all  superfluous  portions  of  the  cyst  being  cut  away.  Before 
doing  this  he  must  check  all  haemorrhage,  inspect  any  possibly  damaged 
viscera,  and  carefully  cleanse  the  back  of  the  tumour  and  the  parts 
behind  it.  The  remains  of  the  cyst,  after  being  carefully  sutured  to  the 
lower  part  of  the  abdominal  incision  so  as  to  entirely  shut  off  the 
peritonaeal  cavity,  should  be  packed  with  iodoform  gauze.  When  the 
cyst  contains  solid  growth  an  attempt  should  be  made  to  remove  this 
from  the  portion  of  cyst  left  behind,  else,  as  Mr.  Doran  points  out, 
both  sepsis  and  recurrence  will  be  very  probable. 

Accidents  during  Ovariotomy. 

(i)  SifTicape. — ^This  appears  to  be  brought  about  in  some  cases  by  too 
rapid  emptying  of  large  cysts.  The  pressure  on  the  abdominal  vessels 
is  relaxed,  and  they  become  filled  with  blood  at  the  expense  of  the  rest 
of  the  body.  This  accident  should  be  avoided  by  slowly  drawing  off 
the  contents  of  large  cyst«.  When  it  occurs  it  should  be  treated  by 
lowering  the  head,  keeping  the  patient  warm,  and  administering  brandy 
snbcutaneously. 

(2)  Vomiting, — This  chiefly  harasses  by  straining  the  intestines  out 
of  the  abdomen.  If  prolonged,  the  operation  must  be  completed  as 
soon  as  possible,  an  assistant  keeping  the  viscera  in  place  with  a  flat 
sponge  or  gauze  pad. 

(3)  Separation  of  the  Parietal  Peritonanim. — It  has  already  been 
pointed  out  that  this  is  due  to  the  operator  mistaking  the  subperitonaeal 
fat  for  omentum.     It  is  an  accident  that  may  be  avoided  by  care. 

(4)  Rupture  of  the  Cyst, — This  accident  may  be  expected  when  the 
walls  are  thin,  necrotic,  or  softened  by  recent  inflammation.  In  such 
cases  the  cyst  should  be  carefully  handled,  suspicious  spots  being  kept 
well  out  of  the  wound  or  packed  around  with  sponges.  If  rupture 
occurs  the  abdomen  should  be  well  irrigated  with  warm  boiled  water, 
and  if  the  contents  of  the  cyst  are  suppurating,  drained  subsequently. 

(5)  -f^y  v»^  to  Viscera, — Of  these  the  bladder,  small  intestines,  rectum, 
and  ureter  are  most  likely  to  suffer.  The  bladder  may  be  injured 
during  the  abdominal  incision  owing  to  its  being  drawn  up.  This, 
however,  is  not  so  likely  to  happen  as  in  operations  for  fibroids.  Or  it 
may  be  opened  in  the  course  of  removal  of  the  tumour.  Treatment 
consists  in  immediate  suture  of  the  organ,  and  subsequent  drainage  by 
catheter  to  prevent  distension.  The  intestine  is  most  likely  to  be 
injured  in  the  separation  of  adhesions.  When  possible  the  wound  in 
the  bowel  should  be  at  once  sutured.  If  the  damage  is  more  extensive 
the  question  of  resection  of  a  portion  of  gut  will  arise.  The  rectum  is 
sometimes  torn  in  the  separation  of  firm  adhesions  in  the  pelvis.  The 
operator  should  attempt  to  sew  up  the  rent,  a  proceeding  that  will  be 
much  facilitated  by  the  raised-pelvis  position  and  a  good  light.  Often, 
suturing  will  be  found  to  be  impossible,  and  in  such  case  the  neighbour- 
hood of  the  injury  should  be  well  packed  with  iodoform  gauze,  the  ends 
of  which  are  left  out  of  the  abdominal  wound.  Sloughing  of  the  bowel 
sometimes  occurs  after  the  operation,  leading  to  the  formation  of  a 
fiaecal  fistula.  This  is  owing  in  some  cases  to  injury  of  the  intestine 
during  the  operation,  in  others  to  the  pressure  of  the  glass  tube  used 
for  drainage.  For  the  treatment  of  cases  in  which  the  ureter  is  injured 
the  chapter  on  that  subject  should  be  consulted  (p.  170). 

(6)  Severe  Hcemorrhage, — It  has  already  been  mentioned  ^ 
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or  I'atal  htumorrliaj^e  from  injury  to  large  pelvic  vessels  is  rare.  Veiy 
severe  and  even  alarming  ha^morrlmge  may,  however,  take  place  from 
the  cyst  wall  or  its  interior.  This  is  especially  Hkely  to  happen  when 
the  solid  contents  of  a  papillaiy"  cyst  are  being  scooped  out  by  the  hand. 
If  the  pedicle  can  lie  got  at  readily  and  ligatured,  this  should  be  quickly 
done.  If  not,  the  ad\iee  given  by  Dr.  H.  A.  Kelly  (he,  sn^mi  cit,,  p.  296J 
should  be  followed.  *'  Tlie  only  safe  plan  is  to  cx>ntrol  at  once  the  main 
vessels  going  to  the  tumour  by  applpng  artery  forceps  to  the  broad 
ligament  at  the  ]w*lvic  brim  so  as  to  catch  the  ovarian  vessels,  and  one 
or  two  pairs  at  the  nterine  corner  to  cat<:h  the  uterine  vessels/' 

(7)  Leavimj  in  Ltsfnnnenh^^^Ejf.^  sponge  or  forceps.  The  fact  that 
this  accident  lias  occiiri-ed  with  operat^ji*^  of  the  largest  experience 
should  make  all  careful.  It  is  best  met  by  having  a  sufficient  definite 
number  to  begin  with,  counting  carefully  afterwards,  and  allowing  no 
tear i n g  of  b po n  ges . 

After-treatment.— The  patient  should  l)e  kept  on  her  back  for  two 
days  after  tln^  upt-ratiou.  and  a  pillnw  placed  under  her  knees.  At  the 
end  of  that  time  she  may  be  tnrii*^  tirst  on  to  one  side  then  on  to  tie 
other.  If  a  glass  drainage-tube  is  made  use  of,  she  must  be  kept  on 
her  back  till  the  tulje  is  removed.  The  most  careful  attention  sliouJd 
be  paid  to  the  bedding  under  her,  and  the  nuree  should  see  tliat  tJiere 
are  no  crrases  in  the  nuickintosh  or  sheets,  A  few  wrinkles  will  cnti^ 
tilt'  patient  the  most  acute  discomfort. 

The  retelling  and  vomiting  that  patients  suffer  from  aft^r  an 
abdominal  ojieration  ie  considerably  more  than  the  amestlietic  alone 
will  account  for.  Drugs  should  not  be  employed  to  combat  the 
sickne^^.  In  fact,  they  will  generally  be  found  to  be  useless.  The 
projR^r  tit' fitment  of  the  stoniach  is  rest  during  the  first  twenty  hoc  re. 
The  only  thing  tliat  slionld  be  given  during  this  time  is  hot  water,  and 
of  this  a  tablespoonful  may  be  taken  at  a  time  as  hot  as  can  be  borne 
comfortably.  This  will  be  found  to  be  most  acceptable  to  the  patient, 
reviving  her,  and  often  removing  the  feeling  of  faintness.  Ice  shouU 
not  be  given  either  for  the  sickness  or  to  allay  thirst.  The  iced  water 
remains  nnribsorbed  in  the  stomach,  and  is  sooner  or  later  reja^ted. 
At  the  end  of  twentv-four  hours  small  quantities  of  nourishment  m&f 
usually  be  given.  It  is  difficult  to  lay  down  mles  with  i^*^anl  to 
quantities.  In  a  straightforward  case  two  drachms  of  milk,  which  has 
been  peptonised  beforehand,  may  be  given  every  half-hour  \o  com- 
mence with,  and  the  quantity  increased  to  two  ounces  every  hour  at 
the  end  of  t\^'o  days.  Albumen  water,  made  by  dissolving  the  white 
of  an  egg  in  half  a  ])int  of  water,  may  be  usefully  given,  miJfetl  in 
equal  quanlities  with  the  milk.  If  vomiting  is  persistent,  enough 
water  shoidd  be  given  to  keep  the  moutli  moist,  and  the  patient  fed 
with  nutrient  enemata  and  suppositories,  given  alternately  every  four 
houi*s.  In  slighter  cases  of  vomiting  albumen  water  alone  is  ofte-n 
well   tolerate<l. 

The  bowels  should  be  opened  about  the  third  day.  This  is  h«** 
etiected  by  means  of  an  oil  enema  given  on  the  nmming  of  the  thira 
day,  followed  later  by  a  soap  and  water  one,  or  else  two  or  three  gi'am^ 
of  calomel  may  be  administered  on  the  evening  of  the  second  a»j% 
followed  by  a  saline  purge  the  next  morning.  The  unloading  of  the 
bowels  will,  as    a   rule,  make   the    jiatient    more   comfortable,  relieve 
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flatulence  from  which  she  may  htive  been  suffering,  and  allow  her  to 

take  more  nLmrishmf nt.     Tlie  patit- nt  should  he  allowed  and  eiicom-a^t-d 

pass  her  watt-r  natnrall}^  al'ter  the  operation.     If  she  cannot  do  so 

totheter  should  be  pat^sed  at  the  end  of  twelve  honrs,  every  post^ible 

precaution  Ijeing  taken  to  pi^vent  infection  of  the  bladder* 

The  routine  use  of  i»piuni  in  any  form  is  to  be  avoided.  On  this 
mibject  I  cannot  do  better  than  cpiote  the  late  Mr,  Greig  Sraitlvs  words : 
•*A11  medicines  ai-e.  if  posnible,  to  be  avoided,  particularly  opium.  Pain 
I  believe  to  be  not  so  strong  an  indication  for  opium  as  restlessness. 
Sickness  and  tympanites  are  predispfised  to,  if  not  often  caused  by 
opium.  One  expects,  after  the  first  dose  has  lM:-en  administered,  to  see 
the  fiatient  wake  up  in  the  morning  with  a  dry  tongiie,  increased 
thirst,  and  some  feeling  of  nausea,  which  during  the  day  do  not  pass 
off,  but  culminate  in  restlessness  at  night,  recjuiring  tlie  administration 
of  a  «*ecoud  dose.  We  rarely  see  a  case  treated  throughout  with  a 
perfectly  flat  or  i-etracted  abdomen  if  opium  has  been  administered. 
When  the  patient  tt^sses  about  in  bed,  (id^^ety  and  restless,  witlumt 
any  particular  sympt^DUis  beyond  those  incident  to  a  serious  operation, 
opium  is  undoul>tedly  of  gi-eat  value/'— (JW<>m,  Simj.,  1896,  vol.  i. 
p.  210.) 
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Indications.t — Before  giving  these,  I  would  state  that  there  is  no 
operation  in  which  it  is  more  necessary  to  consider  each  case  on  its 
■»«>wu  bearings,  to  explain  the  object  and  results  with  honourable 
carefulness  to  the  friends  and,  whenever  possible,  to  the  patient  herself. 
and  to  remember  that  this  is  above  all  one  of  those  operations  which 
should  never  be  entertained  if  there  are  any  honest  doubts  as  to  the 
patient*s  health  being  really  impaired  beyond  the  aid  of  other  treat- 
mrnt,  and  the  impossibility  of  otherwise  restoring  her  to  usefulness 
ill  the  position  of  life  in  which  she  has  been  placed  ;  and  that  it  is  an 
opemtiou  which  may  concern  the  happiness  of  another  besides  that  of 


•  This  term  has  beea  iised  here  for  convenience'  sake,  as  more  comprehensive  than 
"  oat>harecromy,"  kc, 

t  A  papt*r  read  some  years  ago  at  one  of  our  medical  socictieB^  and  the  discussion 
thereon,  has  brought  this  matter  promincntlj  before  the  profe«iiion,  I  would  strongly 
**lvi»e  tny  younger  readers  to  study  carefully  a  very  weighty  letter  in  the  jouniala 
of  February  7,  1891^  bearing  the  well-known  signatures  of  Sir  John  Williama  and  Dr. 
Champney^.  Every  sentence  will  well  repay  perusaL  I  quote  a  few:  **  Perimetritis 
U  probably  the  very  commonest  of  all  the  serious  diseases  of  women.  It  is  also 
perfectly  certain  that  the  great  majority  of  cases  get  quite  wrdl  wifhcut  any  optratiou. 
We  are  far  from  detiying  that  except ioiml  cases  call  for  surgical  prttcedures,  or  that 
caseji  of  prolonged  suppuration  in  the  peiviii  are  properly  treated  by  the  application 
to  them  of  ordinary  surgical  principles.  But  this  w^holesale  resort  to  a  nmtilatitig 
operation,  advocated  by  several  speakers  at  these  discuBsions^  calk  for  serious  cod- 
fiiileration  by  the  profession.  ,  .  ,  A  plea  for  patience  is  to  l>e  found  in  the  declaration 
of  ibc  operators  that  the  full  l>ene(it8  of  the  operation  arc  not  felt  for  months  or  years 
after.  If  the  operator  would  exercUe  this  patience  before  the  operation,  there  might 
be  \ci»  aced  for  its  exercise  by  the  patient  after  the  rtperation/' 
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the  patient.  Due  weight  must  be  given  to  the  large  part  played  bjr 
neuroses  in  this  matter,  and  to  the  fact  that  till  we  have  carefully 
published  cases  in  which  the  results  have  been  submitted  to  the  only 
true  test,  that  of  time,  we  shall  not  be  in  a  position  to  decide  how  far 
the  after-condition  of  a  great  number  of  the  patients  who  have  been 
submitted  to  this  operation,  is  one  of  improvement.  Finally,  it  is 
always  to  be  remembered  that  it  is  an  operation  which  has  been 
greatly  misused. 

The  following  is  a  limited  list  of  indications  for  removal  of  the 
uterine  appendages : 

(i)  Diseases  of  the  Fallopian  Tubes  and  Ovaries. — Of  these,  the 
inflammator}-  affections  concern  us  chiefly,  in  the  form  of  salpingitis, 
pyo-,  hydro-,   or  hsDmato-salpinx,  ovaritis,  ovarian   abscess,  or  tubo- 
ovarian  abscess.     Other  diseases  include  ovarian  new  growths  which 
have  been  considered  under  the  heading  of  ovariotomy  and  tumours 
of  the  Fallopian  tube,  which  do  not  call  for  separate  treatment.    It  is 
not  easy  to  make  rules  for  guidance  that  will  apply  to  all  cases  of 
inflammation  of  the  appendages.      Every  case  demands  careful  con- 
sideration  on   its  own  merits.      The  broad  lines  of  treatment  may. 
nevertheless,   be   indicated ;    they   are   not   unlike    tliose    that   guide 
us  in  the   treatment   of  appendicitis.      In   the  following  indications, 
Mr.  Cullingworth  (Syst  of  Ghjn,,  AUbutt  and  Playfair,  1896,  p.  514)15 
closely  followed: 

(a)  Operation  during  Acute  Attaclx, — It  is  not  often  that  surgical 
interference  is  called  for  during  an  acute  attack.  The  difficulty,  and 
more  especially  the  danger,  of  the  operation  is  increased  during  this 
stage.  Moreover,  the  advisability  of  treating  the  inflammation,  when 
acute,  by  rest  is  shown  by  the  generally  good  results  obtained.  Even 
if  pus  is  suspected,  the  surgeon  should  not  be  in  too  great  a  hurry  to 
operate.  One  well-defined  indication  for  interference  during  the  acute 
attack  has  been  laid  stress  on  by  Mr.  Cullingworth,  and  that  is  the 
accumulation  of  fluid,  more  especially  if  it  be  purulent,  in  sufficient 
amount  to  distend  Douglas's  pouch  and  encroach  on  the  vagina  and 
rectum.  Here,  **  there  can  be  no  hesitation  as  to  the  propriety  of 
making  an  opening  through  the  vaginal  roof.  Such  timely  interference 
will  not  only  afford  immediate  relief  to  the  more  urgent  symptoms,  but 
will  prevent  the  bursting  of  an  abscess  into  the  rectum." 

(/>)  Recurrent  Attacks, — A  history  of  recurrent  attacks  of  peritonitis 
almost  invariably  means  the  presence  of  pus.  If,  with  this  history,  the 
patient  has  a  swelling  which  has  **  attained  such  dimensions  as  to  make 
it  fairly  certain  that  in  the  midst  of  it  there  is  either  an  occluded  and 
dist tended  Fallopian  tube,  or  an  ovary  enlarged  by  cystic  growth,  the 
indications  for  the  removal  of  the  disease  are  perfectly  clear." 

(c)  The  class  of  life  to  which  the  patient  belongs  must  be  considered. 
A  woman  who  has  to  earn  her  living  cannot  afford  to  submit  to  pro- 
longed treatment  by  rest,  if  by  operation  she  can  secure  a  more  rapid 
recovery. 

{d)  Persistence  of  Symptoms  after  Acute  AttacTc, — In  most  cases,  with 
rest  and  appropriate  treatment,  the  inflammatory  mass  subsides,  the 
pain  disappears,  and  the  patient  is  restored  to  health.  It  occasionally 
liapi)ens,  however,  that  the  symptoms  persist,  and  unless  some  relief  is 
aftbrded  the  patient,  there  is  danger  that  she  will  drift  into  a  condition 
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of  chrouic  invalidism,  and  become  uiifu  t'ur  any  <*f  the  ui'dinary  vocations 
of  life.  These  cases  present  many  puints  of  difficulty,  and  the  treatment 
to  be  adopted  must  depend  upon  the  existing  condition.  Should  it  be 
fonnd  that  the  inflammatory  mass,  instead  of  subsiding,  persists,  the 
advisability  of  operating  will  have  to  be  considered.  But  before 
nesoi'ting  to  an  operation  that  involves  removal  of  tubes  and  ovaries, 
the  question  of  how  long  expectatit  treatment  should  be  persevered 
in,  presents  itself.  The  class  of  life  of  the  patient,  as  a  factor  to  be 
taken  int43  consideration,  has  already  been  mentioned.  Mr.  Herman^ 
in  answering  this  question,  gives  the  following  practical  advice  : — 

"Most  cases  will  get  well  within  two  months;  but  I  have  seen 
ex)>e€tant  treatment  followed  out  for  two  months  without  relief,  and 
then  the  patient  has  liegun  to  improve.  I  therefore  think  that  three 
months  is  the  minimum  which  in  doubtful  crises  should  be  considered 
a  fair  trial  of  expectant  treatment,  Tliis  is  *>nly  a  statement  as  t-o 
most  cases,  not  a  rule  to  be  applied  to  every  case*'  {Dweases  of  Womeu^ 
p.  240).  On  the  other  hand,  the  inflammatory  mass  may  have  sub- 
sided as  the  result  of  treatment,  but  pain  persists,  and  we  litid  on 
oxaniination  that  the  pelvic  organs  are  displaced  and  fixed  hy  aflhesions. 
Under  these  circumstances  greater  patience  must  be  exercised,  and  the 
necessity  for  removal  of  the  appendages  most  carefully  considered 
l»efore  such  a  method  of  treatment  is  adopted.  In  some  of  these  cases 
Ik  conservative  ojx^ration  may  be  advantageously  practised,  and  proceed- 
ings limited  to  thorough  freeing  of  adhesions  and  fixation  of  the  organs 
in  better  position.  And,  lastly,  we  meet  with  cases  in  which  the  pain 
does  not  appear  to  have  sufficient  physical  basis  to  justify  ns  in  re- 
commending any  operation. 

(2)  Fibro-myoma  of  the  Uterus,— Oophorectomy  no  longer  occupies 
the  position  it  did  in  the  treatment  of  fibroids ;  its  place  has  been  taken 
by  hysterectomy,  and  there  are  several  reasons  for  this.  The  removal 
of  the  ovaries  is  not  followed  by  uniformly  satisfactory  results,  though, 
as  Mr-  Doran  points  out.  we  can  never  feel  sure,  in  cases  of  failure, 
that  all  the  ovarian  tissue  has  been  removed.  As,  however,  some 
fibroids  may  go  on  growling  and  may  require  hystei'ectomy  after  the 
menopause,  it  is  only  natural  to  suppose  that  a  similar  result  may 
follow  the  induction  of  an  artihcial  menopause.  Another  disadvantage 
of  oophorectomy  is  that  the  patient  is  left  with  a  tumour  which, 
diminishing  in  size  slowly,  may  have  time  to  exercise  injurious  pressure 
on  neighbouring  organs.  It  seems  reasonable,  moreover,  to  suppose 
ilrnt  a  patient  with  both  her  ovaries,  and  witliout  a  uterus,  is  in  a 
better  position  than  one  possessing  a  uterus  enlarged  by  fibroids  and 
no  ovaries  ;  and  such  evidence  as  we  possess  at  present  points  to  the 
justice  of  this  conclusion. 

Kemoval  of  tlie  ovaries  is  by  no  means  an  easy  operation  in  all  cases. 
When  tlie  tumour  is  large  the  operator  will  find  it  often  difficult,  and 
occasionally  impossible,  to  remove  the  ovaries,  more  especially  when 
the  tumour  grows  into  the  broad  ligament. 

There  are  three  conditions  wliich,  considered  separately  or  together, 
may  influence  us  in  the  clioire  of  oophorectomy  rather  than  hyste- 
i^ectomy.  Tlie  most  important  is  the  general  condition  of  the  j>alient 
If  this  is  such  as  to  militate  against  a  prolonged  operation,  oophorec- 
tomy shotdd  be  chosen,  provided  that  the  ovaries  can  be  readily  got 
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at  and  completely  removed.  When,  from  the  nature  and  dituatiou  of 
the  tumour,  it  is  thought  that  the  risks  of  removal  are  un usual ly.g^reat, 
removal  of  the  ovaries  may  be  chosen  in  preference  to  that  of  the 
uterus.  There  would  be  less  hesitation  in  removing  the  ovaries  if 
the  patient  were  near  the  menopause,  though  it  should  be  remembered 
that  this  is  often  delayed  till  after  fifty  yeai-s  of  age.  Age  alone  doeg  not 
otYen  deterniiiif  the  choice  of  operation,  but,  taken  in  conjunction  with 
tlie  condition  of  the  patient  or  the  character  of  the  tumoui%  it  is  a  factor 
to  be  borne  in  mind.  In  those  cases  in  which  the  tumour  gives  trouble 
after  tlie  nienopaii?56,  and  an  operation  is  called  for,  removal  of  the* 
ovaries  would,  iiatiiraily,  nut  Ik*  chosen, 

(3)  DysmenorrhcBa    and    various     Neurases.— Oophorectomy    for 
dysmenorrhui'a  has  biani  attended   by  such   disappointing  results  that 
the  greatest  hesitation  should  be  adopted  in  suggesting  its  perform- 
ance or  carrying  it  out.     Fmctically  the  only  cases  in  which  removal 
of  the  ovaries  for  severe  menstrual  pain  should  be  entertained  are  those 
in  which  thv  pain  may  r€*asonabIy  be  ascribed  to  some  lesion  affect^^H 
these    organs.      In    some    of  these  c^ses  the   ovaries  are  the    seat^^l 
chronic   ovaritis,    occasionally    aeconipanied    by    definite    inflammation 
of  the  tiibet^.     When  with  such  a  con<lition  the  patient  has  intolerable 
monthly  pain,  which  has  resisted  all  attempts  at  treatment  by  rest  and 
drugs»  and  when,  as   Dr.  Gri tilths  points  out  (Sjfsf.  (r»/?i.,  Allbutt  and 
Playfair,  p.   864),  the  suffering   is   not   out   of  all  projjortion   to  tbt* 
ascertained  lesions,   reinova!  of  the  inflamed  ovaries  will   have   to  br 
considere<L     Whilst  this  operation  may  relieve  the  local  symptomSr  *li«* 
general  nervous  symptoms  from  which  these  patients  suflTer  very  oftMi 
persist,    or   become   inteasiiied,  and  may  prove  as   grave  a   source  of 
trouble  as  the  original  pain.     A  very  necessary  note  of  warning  \m 
been  sounded  by  Mr.  Bland  Sutton,  Dr.  Howard  Kelly,  and  others,  witJi 
regard  to  the  diagnosis  of  ooiihoritis.     The  ovary  may  normally  contain 
large  Gratilian  follicles,  and  the  presence  of  these  does  not  constitute' 
oophoritis,     A  cystic  ovary,  the  result  of  inHammation,  is  considerftbljr 
larger  than  normal,  with  a  thickened  tunica  albuginea,  and  a  stroma 
tlrat   is  more  fibrous  and  denser  than  normal.     With  regard  to  other 
neuroses,  such  as  hysteria,  epilepsy,  and  insanity,  experience  has  shoMm 
us  that  the  removal  of  the  ovaries  for  this  condition   is  not  ju^tiiieii 
by  the  results  obtained.     On  this  subject  Mr.  Bland  Sutton'si  reniarb 
are  woith  careful  attention  : 

"  The  removal  of  tlie  ovaries  and  tubes  has  been  recommended  and 
practised  for  the  relief  of  such  conditions  as  (i)  Epilepsy  and  insanity; 
(2)  DyBmenorrhtx*a ;  (3)  Ovarian  neuralgia.  In  this  group  the  pro- 
cediUH:^  has  not  l>een  fcJltawed  by  encouraging  results  ;  indeed,  ihev 
are  so  unsatisfactory,  tliat  those  who  have  had  the  gi'eatest  expt*rience 
in  this  class  of  surgery  are  ahnost  unanimous  in  condemning  the 
operation,  save  under  very  exceptional  conditions :  even  then  the 
operator  should  safeguard  himself  by  seeking  confirmator}^  opinion. 
The  chief  objections  are  summarised  in  the  following  clau^s:  (i)  hi 
a  very  large  propoition  of  cases  the  removal  of  the  ovaries  and  tulK?* 
fails  to  relieve  the  patient,  (2)  In  many  cases  the  operation  aggravate 
the  Bymptorae,  '3)  Many  cases,  reported  a  few  weeks  or  months  after 
the  operation,  have  subsequently  relapsed.  ....  In  many  instance? 
where  oophorectomy  has  been  carried  out  for  relief  of  pain,  unacconi- 
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'panied  hj  objective  signs  in  the  pelvic  viscera,  the  operators  have 
pointed  out,  in  justification  of  the  interference,  that  the  ovaries  were 
cystic.  ...  *  Such  men  ,  *  ,  .  when  they  excise  an  ovary  for  pain, 
cut  into  the  organ,  and,  hnding  ripe  foUicles,  describe  it  as  a  cystic 
ovary.  Every  normal  ovarj^  is  cystic,  henCL-  an  excuse  is  readily 
found/'  Even  when  some  definite  legion  exists  tlie  results  have  not 
proved  satisfactory.  Writing  of  epilepsy,  Dr,  Weir  Mitchell  (quoted 
by  Dr.  H,  Kelly,  loc,  cii,^  vol.  ii.  p.  194)  says  :  *'  In  no  case  seen  by 
me  had  ablation  of  the  ovaries  and  termination  of  menstruation  cured 
epilepsy,  I  have  never  sanctioned  such  operations  where  the  appendages 
were  sound.  I  have  agreed  thrice  to  these  oppratioiis  in  epilepsy 
with  snch  pelvic  disease  as  of  itself  would  justify  oophorectomy.     In 

.all  three,  after  some  delay,  the  fits  returned,  and  were  in  no  way 
ermanently  aided/' 

(4)  Oeteonialacia,— The  removal  of  the  ovaries  in  the  treatment  of  this 
disease  has  been  performed  a  number  of  times  since  it  was  suggested 

■  by  Professor  Fehling,  of  Bfde,  in  1S87,  and  ajipeai-s  to  have  met  with 
I  signal  success,  the  course  of  the  disease  being  arretted  and  the  patients 
rest-c»red  to  active  life  (Bland  Sutton,  loc.  mtpra  ciL,  p.  384), 

(5)  Inoperable    Cancer   of   the   Breast. — The   question    of   oopho- 
Mny  of  this  condition  has  already  been  considered  in  Vol,  i,  p.  683. 

The  Operation. 

(i)  Wben  Appendages  are  not  Inflamed  or  Adherent. — The  pre- 
paration of  the  patient,  operating-room,  &c  is  similar  to  that  already 
described  for  ovariotomy.  An  incision  of  about  two  inches  is  made 
in  the  median  line,  and  carried  down  to  within  an  inch  of  the  pubes. 
The  different  structures  of  the  abdominal  wall  are  divifled  until  the 
|>eriton{eum  is  reaches!.  This  is  then  picked  up  by  a  pair  uf  forceps, 
and,  care  being  taken  that  intestine  is  not  included  in  the  grasp  of 
the  forceps,  is  divided  horizontally.  The  peritouteum  is  then  incised 
for  the  length  of  the  incision  on  two  fingers  used  as  a  director.     Two 

t  lingers  are  now  inserted  into  tlie  abdominal  cavity  and  seek  the  fundus 
uteri.  From  this  starting-point  they  are  passed  along  one  or  other 
broad  ligament,  and  seize  the  corresponding  FallopiaTi  tube  and  ovaiy, 
which  are  then  drawn  out  of  the  wound.  With  a  blunt  pedicle  needle 
^  double  ligature  is  passed  through  the  broad  ligarnent,  arul  the  loop  of 
tlie  ligature  being  divided,  the  two  strands  are  interlocked.  One 
ligature  is  carried  round  the  tube  close  to  its  uterine  attaclnnent  and 

itied  firmly,  and  the  other  one  is  tied  over  the  free  edge  of  the  broad 
ligament.  Whilst  the  ligatures  are  being  tightened  the  r ruction  on 
"the  appendages  should  be  relaxed.  A  pair  of  H pence r  Wells't4  forceps 
are  tlien  applie^l  just  beyond  the  ligature,  and  the  ovruy  and  tube 
cut  away.  The  application  of  the  forceps  enables  the  operator  to 
carefully  inspect  the  stump  for  heemorrhage  before  allowing  it  to  fall 
back  into  the  abdominal  cavity.  The  other  side  having  been  treated 
in  a  similar  way  the  ahdominal  wound  is  sutured.  It  is  luit  necessary 
to  wash  out  the  pert  ton a:>al  cavity  or  to  drain. 

It  has  Ijcen  objeetefl  to  this  mode  of  tying  the  broad  ligament  that  it 

Ipiits  tension  on  it,  and  drags  together  its  pelvic  and  uterine  ends,  so 
leading  to  the  risk  of  the  ligature  slipping,  with  consequent  hamiorrhage. 
Dr.  H.  Kelly  (Oper.  (Jtjn.,  vol.  ii.  p.  198)  therefore  n-commpuds  that  the 
Uterine  and  ovarian  vessels  should  be  tied  separately.     '*The  first  liga- 
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ture  includes  the  ovarian  veins  and  artery,  and  is  passed  through  the 
clear  space  in  the  broad  ligament  and  tied  near  the  pelvic  brim  over  the 
top  of  the  infundibulo-pelvic  ligament,  well  beyond  the  fimbriated  end 
of  the  tube.  A  second  ligature  is  applied  to  the  utero-ovarian  ligament 
posteriorly.  A  third  ligature  is  passed  over  the  top  of  the  broad  Uga- 
ment  at  the  cornu  uteri,  embracing  the  uterine  vessels  which  are  visible 
and  the  isthmus  of  the  tube."  Any  bleeding  points  in  the  cut  edge  of 
the  broad  ligament  are  seized  with  forceps  and  tied.  A  longer  incision 
will  be  required  when  oophorectomy  is  performed  for  fibroids.  There 
may  be  considerable  difficulty  in  removing  the  appendages,  and  in  those 
cases  in  which  the  fibroid  grows  into  the  broad  ligament,  spreading 
out  the  mesovarium,  it  may  be  impossible  to  apply  a  ligature  between 
the  ovary  and  tumour. 

(2)  Bemoval  of  Appendages  when  they  are  Inflamed  and 
Adherent. 

This  is  an  operation  that  may  present  verj"  grave  difficulties  in  ita 
carrying  out.  Thei'e  are  two  routes  by  which  the  removal  of  the  appen- 
dages may  be  effected — the  abdominal  and  the  vaginal.  Of  these  the 
former,  besides  being  the  older,  is  the  preferable  form  of  operation. 
The  latter  is  only  suitable  to  those  cases  in  which  the  adhesions  are  not 
dense  and  in  which  extensive  fixation  to  the  abdominal  viscera  does  not 
occur.  And  as  it  is  extremely  difficult  to  estimate  beforehand  the 
character  and  the  extent  of  the  adhesions,  the  operator  had  better  con- 
fine himself  to  the  abdominal  route  rather  than  run  the  risk  of  having 
to  open  the  abdomen  to  complete  an  operation  that  was  found  im- 
practicable from  the  vagina. 

In  dealing  with  the  adhesions  the  late  Mr.  Lawson  Tait  considered  it 
best  to  depend  entirely  upon  the  sense  of  touch;  and  he  has  been 
followed  in  this  teaching  by  many  surgeons.  The  operation  is  carried 
out  through  a  comparatively  small  abdominal  incision,  and  the  sense  of 
touch  is  relied  on  entirely  in  guaixling  the  operator  from  the  infliction 
of  injury  whilst  separating  the  tubes  from  adherent  structures.  The 
operation  will,  however,  be  much  facilitated  for  those  with  less  experi- 
ence, by  bringing  into  play  not  only  the  sense  of  touch  but  that  of 
sight.  For  this  purpose  the  patient  should  be  placed  in  the  Trendelen- 
berg  position  as  affording  a  better  view  of  the  pelvic  viscera. 

Abdominal  Incision. — The  patient  being  in  this  position,  an  incision 
about  four  inches  long  is  made  in  the  median  line  and  carried  well 
down  to  the  pubes.  The  steps  of  this  part  of  the  operation  are  similar 
to  those  described  in  ovariotomy.  On  reaching  the  peritonsBum  care 
nnist  be  taken  in  opening  the  abdominal  cavity,  and  the  operator  should 
bear  in  mind  the  possibility  of  adhesions  existing  between  the  omentum 
or  intestines  and  the  wall.  The  peritonaeum  is  picked  up  and  rolled 
between  the  finger  and  thumb,  and  the  absence  of  adhesions  being  noted. 
is  incised,  when  the  viscera  at  once  falls  away  from  the  pariet«. 
Omentum  or  intestines  found  adherent  to  the  abdominal  wall  must 
be  carefully  separated  by  means  of  the  fingers. 

Adhesions. — The  condition  existing  should  then  be  carefully  asoe^ 
tained,  and  the  first  thing  likely  to  demand  attention  is  adherent 
omentum.  Tliis  i.s  frequently  found  covering  in  and  adherent  to  the 
pelvic  viscera,  and  it  may  also  be  much  thickened  by  inflammation.  I' 
sliould  be  freed  carefully  from  its  attachments  to  the  pelvic  organs  ^rith 
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the  fingers,  care  being  taken  not  to  injure  iutestinas  or  bladder.  Any 
leeding"  points  should  be  at  once  secured.  If  niiieh  difficulty  exists  in 
!reein^  the  omentum  or  in  determining  its  exact  relationship  to  other 
)art'H,  it  had  better  be  ligatured  and  divided,  the  lower  attached  portion 
ing  deali  with  later.  In  any  case  it  is  better  to  ligature  and  remove 
>ortions  of  omentum  much  thickened  by  inflammatory  changes.  It" 
ntestines  are  adherent  they  must  be  separated  with  great  care,  and  it 
s  in  this  st-age  of  the  operation  that  the  Trendelenberg  posture  will  be 
ound  of  great  asaiatance.  The  boiveh  more  especially  after  the  aepara- 
ioii  of  tirni  adhesions,  should  be  carefully  inspected,  and  any  damage 
the  walls  at  once  repaired.  All  adhesions  existing  between  the 
ntestines  and  omentum  on  the  one  hand,  and  the  pelvic  viscera  on  the 
fther^  having  been  freed,  the  abdominal  organs  are  pushed  back  towards 
the  diaphragm  and  maintained  in  position  with  a  large  fiat  sponge  or 
gauze  pad.  There  may  be  some  difliculty  in  doing  so  if  the  abdominal 
walls  are  rigid  and  the  patient  not  fully  under  the  anmsthetic.  A  little 
patience,  however,  will,  as  a  rule,  allow  of  the  viscera  being  pushed  up 
t  of  the  way,  so  as  to  enable  the  operator  to  obtain  a  view  of  the 
I  vie  contents. 

EnucUatioH  of  Apj^)ulatjes, — The  operator  is  now  in  a  position  to  set 

"about    freeing   the    adherent  appendages.     As   far  as   is    possible   the 

condition  present  is  ascertained  by  sense  of  sight  as  well  as  that  of 

uch,   the  jxisition  of  the  uterus  located,  and  the   extent  and  fixity 

i'  the  mass,  fonned  by  one  or  both  appendages,  noted.     The  matted 

nbe  and  ovaiy  forms  a  tumour  lying  to  the  back  of  tlie  utarus  and 

ligament  in  the  lateral  fossa  or  Douglas's  pouch,  and  the  broad 

jament  is  drawn  over  the  front  of  the  mass.     The  first  step  in  enuclea- 

ion  is  the  separation  of  the  mass  from  its  posterior  connections  and 

[from  the  opposit^j   appendages,  if  inflamed.     To  effect  this,  the   hand, 

with  the  palmar  surface  forward,   is  passed  down  in  the  hollow  of  the 

rum    behind   the   mass,   carefully  separating  with    the   tips  of   the 

iigera  the  adhesions  that  fix  it  in  thi^  situation,     Mr,  Cnllingworth 

usidera  that  at  this  stage  it  is  often  desirable  for  an  assistant  to  pass 

forefinger  into  the  rectimi  to  sei'\^e  as  a  guide.     Working  down  in  this 

the    lower   part  of  the  mass   is  reached.      The    next  step  is    its 

ration  from  the  back  of  the  broad  ligament  to  which  it  is  fixed, 

"and  which  effectually  prevents  I  he  tube  being  drawn  up  into  the  wound. 

nucleation  is  consequently  continued  from  below  upwards  with  the  tips 

f  the  fingers  inserted   Ijetween   the  mass  and  the  back  of  the  broad 

gament.     In  this  way  it  is  gradually  freed  from  all  its  connections. 

Hertnova!  of  IHseami  Par^^^— The  affected  jiarts  are  now  drawn  well 

up  through  the  abdominal  incision,  and  a  suitable  point  in  the  broad 

ligament  chosen  for  transiixion.     A  blunt  pedicle  needle  with  a  double 

ligatm-e    is   then  passed   through   the    broad    ligament,   and    the   loop 

^divided.     The  two  strands  are  interlocked  where  they  pass  through  the 

pbroad  ligament  t-o  prevent  the  tearing  apart  of  this  structui-e,  when 

they  are  tied.     Each  ligature  is  then  tied  separately,  one  round  the 

Fallopian  tube   close  to  the   uterine  cornu,  the   other  round   the   free 

upper  Ixmler  of  the  broad  ligament,  and,  a  pair  of  forceps  being  applied 

the  tube  just  beyond  the  ligature,  the  diseased  parts  are  cut  away. 

Or  the  method  of  Dr.  H.  Kelly  described  abo%^e,  which  presents  some 

^vantages,  may  be  employed. 
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The  cut  end  of  the  tube  held  in  the  forceps  is  next  hroaght  into 
view  and  cfirefully  wiped  witli  i-iooo  perchloride  of  mercury  solution, 
or  else  cauterised  with  Paqueliu's  cautery  to  obviate  the  risk  of  sub- 
sequent  infection  from  the  cut  end.  Before  allowing  the  stump  to 
fall  back  into  the  pelvis,  the  parts  are  carefully  examined  for  bleeding 
points,  which  should  be  seized  with  forceps  or  else  under-run.  Can? 
should  be  exercised  in  the  application  of  forceps  in  the  pelvis  le^t  a 
portion  of  the  metal  wall  be  nipped,  and  its  vitality  so  affected  that 
it  subsequently  sloughs. 

7h-ea(ment  of  Tube  when  Distemhd, — If  tlie  tube  is  found  to  be  dis- 
tended with  pus  or  other  fluid,  it  is  better,  if  possible,  to  remove  it 
without  previoiiHly  emptying  it.  Thia  is  recommended  on  account 
of  the  greater  ease  of  dealing  with  a  distended  tube  than  one  empty 
and  collapsed.  Greater  care  must,  however,  be  exercised  in  the 
separation  of  adhesions,  and  the  parts  packed  round  with  gauze  or 
sponges  to  prevent,  as  far  as  possible,  the  spread  of  infective  materiiil 
if  the  tube  ruptures,  as  it  may  very  possibly  do  in  the  course  of 
manipulation.  Should  rupture  occur  the  fluid  must  be  removed  aa 
rapidly  as  possible,  all  infected  sponges  and  swabs  taken  away,  and 
the  parts  thoroughly  cleansed. 

Hammrrfmge.' — Oozing  from  large  raw  surfaces  is  sometimes  free,  bnt 
generally  yields  to  pressure  exercised  by  sponges  in  the  course  of  tht» 
operation.  Should  it  still  persist,  and  no  obvious  bleeding  point  be 
visible  at  the  end  of  the  operation,  the  pelvis  should  be  packed  firmly 
with  strips  of  gauze,  the  ends  of  which  ai^  left  out  of  the  lower  part* 
of  the  abdominal  incision.  The  strips  should  be  removed  at  the  end 
of  twenty-four  hours.  This  is  preferable  to  the  employment  of  the 
cautery  or  perchloride  of  iron.  Bleeding  to  such  an  extent  as  to  bt» 
alarming  is,  when  it  ocx^urs,  most  likely  to  be  due  to  injury  to  tht» 
broad  ligament  and  its  vessels  in  the  separation  of  the  tube  from  ite 
posterior  suriiice.  A  search  may  Ije  made  for  the  vessel  %i*ith  the 
patient's  pelvis  raised  and  a  good  light.  This,  however,  will  be  found 
to  be  most,  difliciilt,  and  will  very  likely  be  unsuccessful.  The  adviiv 
given  in  Dr.  Bakly's  Gtfuwcoktfftf  (1894,  p.  509)  to  secure  the  ovarisn 
and  terminal  branches  of  the  uterine  artery  by  passing  a  threaded 
needle  through  the  broad  ligament  close  to  the  pelvic  wall,  and  A 
second  one  through  the  broad  ligament  near  the  uterine  rromiL 
appears  to  fe  worthy  of  trial  under  these  circumstances. 

Ihraindfje  will  be  called  foi^  more  often  in  the  case  of  pelvic  iu- 
flamnmtion  than  of  ovarian  tumours.  The  following  may  be  regarded 
as  indications  for  its  employment  r 

(1)  When  large  raw  surfaces  have  been  lefl  aftesr  the  eeparatioii  of 
extensive  adhesions,  and  it  is  thought  that  the  amount  of  exudation 
likely  to  be  poured  out  is  more  than  the  damaged  peritona^om  cm 
deal  witli. 

(2)  When,  in  the  course  of  removal^  a  pyo-salpinx,  or  abscesa-cavitr. 
has  ruptured  atid  .soiled  surrounding  parts. 

(3)  When  the  bowel  has  been  injured  in  the  course  of  the  operadaD. 
Damage  to  the  small  intestine  can  generally  be  repaired  witho:it  risk 
of  subsequent  leakage.  Injuiy  to  the  rectum  cannot  be  m  n&adiJ? 
dealt  with,  and  it  may  be  impossible  for  the  operator  to  gain  €ucii 
access  to  the  damaged  parts  as  will  enable  him  to  repair  the  lesion* 
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To  prevent  general  infection  of  the  peritonaeal  cavity,  as  the  result 
of  leakage  from  the  bowel,  he  will  have  to  depenrl  on  careful  gauze 
packing. 

(4)  When  the  operation  is  incomplete.  Firmness  of  adhesions  and 
danger  of  injury  to  viscera  will  sometimes  lead  the  surgeon  to  leave 
his  operation  unfinished,  rather  than  subject  his  patient  to  unusual 
risk.  He  has  probably  exposed,  in  the  course  of  his  manipulations, 
infected  areas,  such  as  a  pyo-salpinx  or  a  pelvic  abscess.  Under  these 
circumstances  he  will  remove  such  diseased  structures  as  is  found  possi- 
ble, and  provide  free  drainage  by  means  of  gauze  strips  for  the  infected 
parts  left  behind. 

Conservative  Surgery. — By  this  term  is  meant  the  preservation  of 
such  organs  or  parts  of  organs  as  are  not  diseased  or  not  beyond  the 
power  of  recovery.  This,  which  is  the  general  principle  underlying 
all  true  surgery,  receives  special  significance  in  its  application  to  the 
pelvic  organs,  on  account  of  the  importance  of  the  latter  in  securing 
the  happiness  and  well-being  of  the  individual.  This  applies  more 
especially  to  the  ovaries,  which  are  not  only  essential  to  the  functions 
of  menstruation  and  child-bearing,  but  which  exercise — probably  by 
means  of  some  internal  secretion — a  \vide  influence  over  nutritive  pro- 
cesses in  general.  That  every  effort  should  be  made  to  preserve  a 
portion  at  least  of  one  of  these  organs  is  not  disputed  at  the  present 
time ;  the  only  question  is  how  far  one  is  justified  by  one's  attempts 
at  conservatism  in  subjecting  the  patient  to  increased  risks  of  recur- 
rence of  disease  and  ftirther  operation. 

An  important  step  was  made  in  conservative  surgery  when  it  was 
recognised  that  disease  limited  to  the  appendages  of  one  side  did 
not  necessarily  mean  the  removal  of  the  organs  on  both.  A  further 
advance  was  marked  by  the  recognition  that  certain  conditions,  which 
at  one  time  were  thought  to  be  pathological,  were  not  diseases  at  all. 

The  cystic  ovary  is  a  case  in  point.  Though  a  definite  pathological 
condition  does  exist  in  which  the  ovary  is  the  seat  of  numerous  small 
cysts,  the  mere  presence  of  these  does  not  necessarily  constitute  an 
abnormal  state  of  the  organ,  nor  do  they  justify  its  removal. 

A  further  reason  advanced  for  the  practice  of  conservatism  lies  in 
the  fact  that  portions  of  organs  left  behind  are  capable  of  performing 
the  functions  of  the  entire  organ.  It  has  been  shown  clinically  that 
the  stump  of  an  amputated  tube  may  convey  an  ovum  to  the  uterus, 
which  will  then  pass  through  the  developmental  changes  of  normal 
pregnancy  (B.  F.  Baer,  Ann,  of  Oyn,  ami  Fed.,  Jan.  1894). 

&.  Kelly  (he.  cit,,  p.  188)  has  recorded  a  case  in  which  pregnancy 
followed  an  operation  involving  the  removal  of  one  tube  and  the  oppo- 
site ovary,  and  where  the  transmission  of  the  ovum  was  effected  by 
the  tube  on  the  side  opposite  to  that  of  the  ovary.  Similar  cases 
have  been  recorded  in  which  pregnancy  has  followed  operations  involv- 
ing partial  removal  of  the  appendages.  Whilst  such  an  occurrence 
may  not  be  very  common,  the  mere  fact  that  it  can  occur  constitutes 
a  further  reason  for  exercising  such  conservatism  as  is  possible  in 
dealing  with  the  pelvic  organs. 

The  capacity  for  repair  shown  by  inflamed  pelvic  organs  and  the 
powers  of  absorption  of  the  peritonaeal  sac  in  the  case  of  large  ^^' 
matory  exudates,  is  a  well-established  fact.    A  similar  conrir 
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is  known  to  all  surgeons  in  the  case  of  the  vermiform  appendix.  This 
power  of  regeneration  is  a  point  telling  in  two  ways ;  for  whilst  it  will 
encourage  the  operator  to  sacrifice  as  little  as  possible  of  the  organs  he 
is  dealing  with,  it  is  also  an  argument  in  favour  of  rest  and  expectant 
treatment. 

There  are  certain  conditions  other  than  disease  of  the  tubes  and 
ovaries  demanding  operation  in  which  there  can  be  no  doubt  as  to 
the  advisability  of  leaving  the  ovaries  or  as  much  of  them  as  can  be 
safely  preserved.  Hysterectomy  for  fibroids  is  a  case  in  point,  where  one 
or  both  ovaries  should  be  left  when  possible.  A  further  example  is 
seen  in  parovarian  cysts,  which  may  be  shelled  out  sometimes  from  the 
broad  ligament  without  sacrificing  tube  or  ovary. 

When  we  come  to  disease  of  the  ovary  itself,  it  is  especially  in  non- 
inflammatory affections  that  an  attempt  may  be  made  to  save  a  portion 
of  the  organ.  Such  conditions  as  cysts  due  to  enlargement  of  Graafian 
follicles  or  corpora  lutea  may  be  dealt  with  on  this  principle — ^the  cyst 
being  shelled  out  or  a  wedge-shaped  portion  of  the  ovary  being  removed. 
In  the  case  of  dermoids  and  the  cystomata  the  ovarian  tissue  is,  as  a  role, 
so  involved  that  an  attempt  to  save  a  part-  of  it  will  not  often  be  found 
possible.  Even  when,  as  occasionally  happens,  some  of  the  ovarian 
tissue  remains  unaffected,  the  advisability  of  trying  to  preserve  it  is 
open  to  question  on  account  of  the  risk  of  leaving  behind  suflicient  of 
the  tumour  to  lead  to  a  recurrence.  Nor  does  it  seem  improbable  that 
the  remaining  portion  of  ovary  is  liable  to  a  similar  cystic  change. 
The  chief  justification  for  saving  a  part  of  the  organ  would  be  in  tiie 
fact  that  the  opposite  ovary  either  required  removal  or  had  already 
been  removed. 

It  is  in  dealing  with  inflammatory  conditions  of  the  appendages  that 
the  widest  difference  of  opinion  wuth  regard  to  conservatism  exists.  It 
was  the  practice  at  one  time,  if  the  appendages  on  one  side  were  diseased, 
to  remove  those  on  the  other  side,  even  if  found  healthy.  This  was  done 
more  especially  in  those  cases  in  which  the  tubes  were  the  seat  of  sup- 
puration. The  late  Mr.  Greig  Smith  (Syst.  ofGyn.,  Allbutt  and  Playfiur, 
p.  910)  said:  "The  removal  of  the  appendages  on  one  side  only  for 
suppurative  disease  was  tried  by  Tait,  but  given  up  on  account  of  the 
large  number  of  recurrences  or  relapses.  Other  surgeons  have  had 
similar  experiences ;  and  the  rule  in  all  cases  of  suppurative  diseases  of 
the  appendages  now  is  that  if  one  set  is  removed  so  also  should  be  the 
other.'' 

In  spite  of  the  risks  of  recurrence,  modern  opinion  inclines  strongly 
to  the  preservation  of  healthy  appendages,  and,  as  the  interior  of  the 
uterus  is  the  source  of  infection  in  most  cases,  the  more  rational 
treatment  is  to  attend  carefully  to  this,  and  thus  prevent  the  extension 
of  inflammation,  so  far  as  is  possible,  to  the  sound  appendages.  Before 
deciding  to  leave  them  they  should  be  carefully  examined.  Should  pus 
W  found  to  exude  from  the  end  of  the  tube,  it  should  be  removed. 
Such  a  high  authority  as  Dr.  Howard  Kelly  (loc.  ciL,  vol.  ii.  p.  186) 
recommends  that  under  certain  circumstances  the  contents  of  the 
tube  should  be  squeezed  out  and  its  interior  washed  out  ^vith 
saline  solution,  and  then  sterilised  with  i  in  5CXX>  corrosive  sublimate 
solution.  It  is  diflScult  to  believe  that  the  tube  can  be  effectually 
sterilised   in   this   way,   and   its   preservation   would   seem   to   invite 
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reinfection  of  the  peritoiitoal  cavity.  Until  niore  evidence  is  forth- 
coming with  regard  to  this  procechire  it  appet'irs  nnsafe  to  recommend 
it  for  general  adoption.  On  the  subject  of  adhemons^  Dr.  Kelly  has 
laid  it  down  as  a  rule   that  the-se  do  not  in   themselves  constitute  a 

reason  for  the  removal  of  organs.  The  mere  presence  of  adhesions 
does  not  imply  tlmt  the  organs  ai'e  beyond  the  power  of  recovery, 
and,  in  fact,  there  is  plenty  of  clinical  evidence  to  the  contrary.      It 

has  already  been  mentioned  that  in  some  cases  the  persistence  of 
,  symptoms  is  due  rather  to  adhesions  binding  down  the  pelvic  organs 
Jin  abnormal  positions  than  to  the  presence  of  any  source  of  inflanima- 
llion.  Under  tliese  circumstances,  operati%'e  proceedings  may  be  limited 
[to  the  separation  of  adhesions  and  thf  fixation  of  organs  in  better 
[position.  Dr.  Kelly  has  laid  stress  on  the  importance  of  not  only 
I  freeing  the  organs  from  sorrunnding  parts,  but  also  of  liberating  any 
I  kinks  in  the  tube,  a  condition  that  may  render  the  patient  liable  to 
^tubal  pregnancy. 

Whilst  treatment  limited  to  the  freeing  of  organs  may  be  followed  in 
^ those  cases  in  which  tlie  inflammation  has  subsided,  it  should  not  be 

adopted  when  they  are  still  intlamed.  The  separation  of  adhesions 
I  without  i*emoval  of  the  cause  is  certain  to  be  followed  by  the  formation 
[of  fresh  ones,  besides  breaking  down  the  barrier  that  limits  the  spread 
lof  infection. 

The  question  may  arise  as  to  whether  the  Fallopian  tube  should  be 
[  pre^er\'ed  when  i-emoval  of  the  corresponding  ovary  is  found  necessary. 

In  inflammatory  conditions  of  the  appendages,  it  is  uncommon  to 
I  tinil  a  case  in  which  the  ovary  retpiires  removal  and  the  tube  is  found  in 
la  healthy  state.  Moreover,  the  tube  is  useless  without  the  ovary,  and. 
[&s  the  late  Mr,  Greig  Smith  has  pointed  out,  the  removal  of  the  latter 
Iwill  probably  cause  kinking  of  the  tube.     Consequently,  if  the  ovary  is 

removed,  it  is  usually  safer  to  remove   the  ,  tube  also  (loc,  mijrra  dt, 

p.  909).  It  might  be  left  if  operative  measures  have  resulted  in  the 
^preservation  of  the  opposite  ovary,  but  removal  of  the  corresponding 
[tube.  In  Dr.  Kelly's  case,  quoted  above,  pregnancy  followed  stich  an 
k  operation,  leaving  one  ovary  and  the  opposite  tube. 

Those  conditions  have  been  pointed  out  in  which  the  practice  of 
r  conservative  surgery  may  be   safely   advised.      But  there   are  ct^rtaiu 

operations  more  open   to   rlebate,  such   as  the   washing   out   of  tubes 

containing  pus,  the  amputation  or  resection  of  diseased  tulies,  and  the 
I  opening  of  closed  tubes.  In  the  liands  of  the  chief  advocates  of 
i  conservatism  these  procedures  have  met  with  results  that  may  be 
f  regarded  as  encouraging,  but,  with  our  present  information,  they  are 

not  operations  that  can  be  recommended  for  general  adoption. 


CHAITER   XVII. 

OPERATIONS  ON   THE    UTERUS. 

BEMOVAIi  OF  MYOMATOUS  UTEBUS  BT  ABDOMIKAL 
SECTION.— CANCBB  OP  THE  UTEBUS.— BEM OVAL  OF 
A  CANCEBOUS  UTEBUS  BT  ABDOMINAX  SECTIOK.- 
BEMOVAIi  OF  A  CANCEBOUS  UTEBUS  FEB  VAGINAK. 
—  CJESABIAN  SECTION.  —  FOBBO'S  OFEBATION.  - 
ECTOFIC  GESTATION. 

BEMOVAIi    OF   MYOMATOUS   UTEBUS   BT  ABDOMINAL 

SECTION. 

Indications  for  Operation. — A  fibroid  tumour  of  the  uterus  does 
not  by  its  presence  merely  afford  a  sufficient  indication  for  operation. 
It  must  either  give  rise  to  symptoms  which  threaten  life,  or  be  a  source 
of  such  discomfort  from  its  size  or  position  as  to  prevent  a  patient 
enjoying  a  reasonably  comfoi'table  existence  or  earning  a  livelihood. 
The  following  is  a  list  of  indications  that  justify  removal  of  a 
myomatous  uterus  : — 

(i)  H»morrhage. — Profuse  haemorrhage  at  the  menstrual  periods  is 
the  symptom  that  is  the  commonest,  and  that  most  often  necessitates 
a  patient  seeking  advice.  The  amount  lost,  and  its  efiect  on  the 
patient's  health,  the  influence  of  drugs  and  general  treatment,  the  age 
of  the  patient,  are  all  factors  to  be  taken  into  consideration.  The 
favourable  influence  that  the  change  of  life  often  has  on  these  tumours 
should  be  borne  in  mind,  and  if  a  patient  is  nearing  the  menopause  it 
may  be  advisable  to  recommend  her  to  wait  a  year  or  tw^o.  The  fact 
that  it  is  generally  postponed,  and  often  deferred  till  after  fifty  years  of 
age,  should  be  remembered,  and  if  the  hsBmorrhage  is  very  profuse, 
leading  to  profound  anaemia,  and  veiy  little  relief  is  Afforded  by  milder 
measures  of  treatment,  the  advisability  of  a  radical  operation  should  be 
put  before  the  patient. 

(2)  Pressure  Symptoms. — These  are  most  marked  in  the  case  of 
medium-sized  tumours  impacted  in  the  pelvis.  The  most  common 
symptom  is  frequent  or  diflScult  micturition.  There  may  also  be 
trouble  in  keeping  the  bowels  open,  owing  to  pressure  on  the  rectum. 
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Oi%  the  ureters  iiiay  be  pit^ssed  on,  ami  hydro-iiephrosis  or  pyelo 
nephritis  result.  Tlie^?©  symptomtf  are  most  marked  just  before  the 
onset  of  the  nieikstnial  flow,  when  the  tumour  is  swolleu  as  a  cou- 
sequence  of  the  natural  engorgeuieut  of  tlie  organs. 

Pain  in  associatton  witli  fibroids  ics  due  not  only  to  pressui^e  on 
nerves  aurl  neighbouring  organs,  but  also  to  attacks  of  peritonitis  and 
iotlamniation  of  appendages*  Dr.  Kell}'  draus  special  '*  attention  to 
the  fact  that  tho.se  myornata  which  are  constantly  associated  with  great 
pain  almost  invariably  belong  to  the  class  of  complicated  cases  in  which 
a  tubal  or  ovarian  inflammatory  disease  will  also  be  found"  (loc,  cit.. 
vol.  ii.  p,  ^6^), 

(3)  G-reat  Size, — A  large  tmnour  in  tlie  abdomen  may  not  necessarily 
threaten  life,  but  may  be  a  source  of  grave  inconvenience  and  discom- 
fort.     It  interferes  with  the  return  of  blood  from  the  lower  limbs,  and 


r^ 


^ 


HelAtlonof  the  ureters  and  iiierinc  arLerica  to  the  cervix.     (Baldj.) 
U,    U tenia.  C,  Cervix. 

Ub,  Ureter.  X,  Vagina. 

A,    Uterine  Art*-r)',  B.  Sertion  of  bladder* 

rcedema;  it  presses  on  the  stuniaeh  and  impedes  digestion;  it 

jtlie  niovementa  of  the  diaphragm,  and  so  interferes  with  i-espira- 

fbS;  and.  by  preventing  an  active  existence,  leads  to  a  condition  of 
general  ill-health.  Ay  Mr-  Herman  (loc.  sujrra  ciL,  p,  822)  pointta  out, 
**  these  consequences  of  great  bulk  not  only  call  for  operative  cure  ; 
unfortunately  they  do  more:  thej^  add  to  its  risk,  .  .  .  In  th 
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state  of  abdominal  surgery,  the  risk  to  life  in  the  removal  even  of  a 
big  fibroid  is  small,  and  the  possible  undesirable  after-consequences  are 
less  grave  than  the  constant  presence  of  a  great  tumour.  A  weD- 
advised  patient  will,  therefore,  welcome  relief  by  operation/' 

(4)  Bapid  Growth  of  the  Tximoiir. — If  at  intervals  of  a  few  months 
the  tumour  is  found  to  be  markedly  increasing  in  size,  the  question  of 
its  removal  will  have  to  be  considered.  Very  rapid  enlargement  is 
usually  due  to  secondary  changes  occurring  in  it,  such  as  oedema, 
cystic  formation,  or  haemorrhage.  A  sarcomatous  change  will  also  be 
responsible  for  a  rapid  growth,  but  is  of  rare  occurrence. 

(5)  Complications — due  to  associated  inflammatory  disease  of  the 
appendages  and  peritonaeum,  tumours  of  the  ovary,  cancer  of  the 
uterus — will  call  for  operative  interference. 

There  are  three  methods  employed  in  the  removal  of  a  myomatouB 
uterus,  in  two  of  which  the  hysterectomy  is  partial,  in  the  third  total. 
They  are  respectively : 

(i.)  Supra-vaginal  hysterectomy;  extra-peritonaeal  treatment  of  stump. 

(ii.)  Supra-vaginal  hysterectomy  ;  intra-peritonaeal  treatment  of 
stump. 

(iii.)  Total  hysterectomy. 

(i.)  Supra-vaginal  Hysterectomy.  Extra-peritonsBal 
Treatment  of  Stump. 

Incision. — The  patient  having  been  prepared  as  for  ovariotomy,  an 
incision  is  made  in  the  median  line,  proportionate  to  the  size  of  the 
tumour  to  be  removed.  If  necessary  it  is  continued  upwards  to  the  left 
of  the  umbilicus.  The  incision  should  be  carried  well  down  towards 
the  pubes,  as  by  this  means  the  subsequent  steps  in  the  operation  are 
facilitated.  Especial  care  should  be  taken  in  dividing  the  periton«uni, 
as  the  bladder  is  frequently  drawn  up,  and  thus  rendered  liable  to 
injury;  moreover,  a  cut  made  accidentally  into  the  tumour  is  likely  to 
lead  to  very  troublesome  haemorrhage  diflScult  to  arrest.  To  avoid  Uiese 
dangers  the  peritonaeum  should  be  pinched  up  towards  the  upper  part  of 
the  incision  and  carefully  examined  before  being  cut  through.  The 
opening  is  then  enlarged  upwards  and  downwards  on  two  fingers  used 
as  a  director,  the  height  to  which  the  bladder  ascends  being  in  this  way 
readily  detected. 

Delivery  of  Tumour. — A  hand  is  now  introduced  into  the  abdomen 
and  the  condition  present  noted.     Any  adhesions  found  must  be  dealt 
with.     These  present  much  more  diflSculty  than  in  the  case  of  ovario- 
tomy, partly  on  account  of  the  size  of  the  tumour,  and  the  fact  that  it 
cannot  be  diminished  by  tapping,  partly  on  account  of  the  bleeding 
that  follows  their  separation.      Mr.  Thornton  says  on   the  subject  of 
adhesions:    **  If  they  are  present,  especially  if  they  are  omental, they 
often  contain  enormous  vessels,  and  in  separating  them  great  care  i^ 
required  to  avoid  serious  loss  from  the  uterine  side  after  they  are  tied 
and  divided  on  the  proximal  side."     He  points  out  that  "adhesions  of 
large  surfaces  of  intestine  are  exceedingly  diflScult  to  deal  with ;  there  is 
no  room  to  apply  ligatures  before  separating,  and  no  room,  or  not  firm 
enough  tissue,  to  apply  pressure-forceps  after  separation;   thus  both 
surfaces  frequently  ooze  very  freely.  .  .  .  Sponge  pressure  is  the  only 
way  of  dealing  with  these  oozing   surfaces "  (Allbutt  and  Playfair, 
Syst  of  Qijn.,  p.  615). 
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In  the  fiiniple^t  cases  the  tiinio^ir  h  seized  hold  of  and  brought  out  of 
the  wound,  care  beiiig  taken  not  to  exercise  such  traction  as  will  result 
in  tearing  of  itg  pedicle,  an  accident  that  may  cause  dangerous  bleeding. 
But  it  sometimes  happens  that  the  deli  very  of  the  tumour  from  the 
abdomen  present.s  j^reat  difficolty,  and  it  may  be  fonnrl  necessary  to 
divide  the  broad  ligament  on  one  or  both  sides  before  this  can  be 
effected. 

Treatment  of  Ovaries  and  Bladder*^ — ^Before  the  ligaments  are  dealt 
Ti'ith  the  operator  must  decide  whether  one  or  both  ovaries  shall  be 
preserved.  The  importance  of  saving  one  at  least  has  been  referred  to 
in  the  chapter  dealing  with   the   appendages.     Mr.  Thornton^  as  the 


Ficj.  215. 


Fio,  216. 


The  lower  part  of  the  ubdominftl  womad  in 
shuwti  s^fitiired  fiLjovir  the  Htump.  tf,  tf,  serre* 
jia'iid ;  *,  A,  pin  pa8»iii]^  nearer  the  aaterior ; 
and  e,  r,  pin  paAKiug  nearer  the  posterior 
boundaries  of  the  stump.    (Doran.) 


Koeberl^'fi  serre-ncetid. 
(Galabin.) 


result  of  his  wide  experience,  says;  *'l  always  leave  an  ovary  if  I  can, 
as  1  iind  that,  if  this  be  done,  the  patients  recover  more  quickly  and 
completely,  and  suffer  infinitely  less  at  the  change  of  life ;  especially  do 
they  escape  the  depression  which  is  apt  to  follow  the  complete  removal 
of  uterus  and  ovaries."  If  it  is  found  that  the  ovaries  are  healthy 
and  that  their  preservation  is  feasible,  the  surgeon  proceeds  to  divide 
the  broad  ligaments.  The  metlukd  of  dealing  with  these  structures 
described  in   the   nejit  section  on   the    intra^peritonieal  operation. 
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Whether  they  have  to  be  ligatured  and  divided  with  the  tumour 
in  the  abdomen,  or  brought  outside  it,  the  details  are  the  same.  The 
next  point  requiring  cai'eful  attention  is  the  bladder.  The  operator 
must  be  very  careful  that  this  is  not  included  in  the  rubber  or  wire 
ligature.  Some  surgeons  prefer  to  keep  the  bladder  full,  in  order  to 
define  its  limits,  but  this  is  not  necessary.  If  any  doubt  exists  as  to  the 
height  to  which  this  organ  extends  on  the  front  of  the  tumour,  a  sound 
should  be  passed.  If  it  ascends  over  the  part  to  which  the  constriction 
is  to  be  applied,  it  must  be  reflected  from  the  uterus.  To  carry  this 
out  an  incision  is  made  through  the  peritonaeum,  from  side  to  side,  half 
an  inch  above  the  bladder,  and  this  organ  carefully  separated  by  means 
of  the  finger  from  the  uterus. 

Treatment  of  Fediole. — The  constriction  of  the  pedicle  may  be 
effected  either  by  means  of  wire  or  rubber  ligature.  If  the  former 
method  is  to  be  made  use  of,  thick,  soft  iron  wire,  that  will  not  readily 
cut  through  the  tissues,  should  be  employed,  and  the  best  form  of  clamp 
is  Koeberle*s  serre-nceud.  The  wire,  having  been  adjusted  round  the 
neck  of  the  tumour,  is  slowly  tightened  up  by  means  of  the  clamp. 
Two  transfixion  pins  are  then  passed  through  the  pedicle  immediately 

Fio.  217. 


Supra-vagiual  hysterectomy.  Iiiti*a-peritouaeal  treatment  of  stamp, 
bbowiiig  mode  of  division  of  broad  ligaments  and  reflection  of 
anterior  flap  with  bladder.    Uterine  vessels  are  tied  and  divided. 

above  the  wire,  and  the  tumour  cut  away  about  an  inch  above  the  pins. 
Instead  of  wire  an  elastic  rubber  ligature  may  be  employed.  Professor 
Hegar  used  an  india-rubber  cord  five  millimetres  thick,  which  by  means 
of  a  special  needle  was  made  to  transfix  the  cervix.  The  two  halves  were 
then  tied  separately,  and  the  whole  cervdx  encircled  by  another  ligature 
placed  below  the  two  preceding  ones.  The  double  ligature  does  not 
appear  to  be  necessary,  and  one  rubber  ligature  drawn  round  the  cervix 
is  sufficient ;  means  being  taken  to  prevent  it  slipping  by  grasping  the 
knot  in  a  pair  of  forceps.  There  will  probably  be  some  shrinkage  of 
the  stump  as  the  tumour  is  cut  away,  necessitating  the  tightening  up 


RK-MOVA],  OF  MYOMATOrs  I'TKitUS. 


555 


of  the  wire  by  a  few  turns  of  tlie  screw  of  the  clamp.  The  stump  is 
pared  carefully,  either  now  or  after  closure  of  the  abdominal  incision* 
Mr.  Thorburn,  to  whom  so  many  details  of  the  oj>eration  in  its  present 
form  are  due,  pares  down  the  stump  as  much  as  possible,  especially 
cutting  away  the  inside  fibrous  and  nmscular  tissue  into  a  somewhat 
cupped  shape.  It  has  been  recommended  that  the  peritonoBum  of  the 
pedicle  should  be  drawn  over  the  cut  surface  of  the  stump  and  sutoreil 
there.  Tins  is  uuneeessaiy,  aTid,  as  Mr.  Tlmrburn  points  out,  merely 
sen'es  to  enclose  materials  which  are  onu^h  better  escapin^^  into  the 
dressings.  The  peritonaeum  of  the  abdominal  wall  is  now  secured  to 
that  of  the  pedicle  below  the  ^^'irt*  by  two  or  three  sutures,  and  the 
ventral  incision  closed  in  the  usual  way.  The  stump  is  powdered  with 
iodoforui  and  dressed  with  iodoform  t^auze,  care  being  taken  to  insert 
several  layers  of  ^auze  beneath  the  pins  and  the  clamp. 

After-treatmant. — The  rlressing  shoidd,  if  possible,  be  left  untouched 
fur  a  few  days,  one  or  two  turns  of  the  screw  being  made  in  the  case 
of  large  pedicles.  The  stump  is  oft^en  ready  to  come  away  in  two  or 
three  weeks'  time.  If  it  does  not  then  show  signs  of  rloing  so,  it  may  be 
clipped  down  to  the  wire  and  pins,  and  these  latter  removed  altogether, 
Mr.  Thornton  recommends  that  some  of  the  sutures  of  thf^  al>dominal 
wall  should  Ix^  Irl't  longer  than  usual,  as  there  is  a  greater  tendency  to 
reo]>ening  of  the  wound  than  in  the  case  of  ovariotomy. 

ii.  Supra  -  vaginal  Hysterectomy,  Intra  -  abdominal 
Method. 

The  mode  of  uj>eration  described  is,  in  its  essentials,  that  ass<_>ciated 

with  the  name  of  Dr.  Baer,*  of  Philadelphia.     Tiie  principles  on  wliich 

he  based  his  operation  were :   ''  First,  control  of  haemorrhage  by  ligature 

of  the  blood-vessels  in  the  broad  ligaments ;  second,  non-constriction  of 

the  cemcal  tissues,  so  that  there  shall  be  no  cause  of  su]3puratiou  ;  and 

tliirdj   noii-disturbance  of  the  cervical   canal,  so  that  sepsis   from  the 

vagina  may  be  pi^e vented."     Dr.   Kelly  (lot\  sufrrm  cit,,  p.  365)  draws 

attention  to  the  fact  that  the  very  important  step  of  systematically  secui^ 

ing  the  ovarian  and  uterine  arteries  in  their  course,  as  a  prelimiuaiy  to 

1^  stt'rcctoiuVt  was  devised  bv  Dr,  L,  A.  Stimson,  of  New  York. 
*■  '  .  .  * 

The  Operation.— ■fhe  initial  stages  of  the  oiieration  are  similar  to 

those  described  in  the  extra-abdominal  method.     It  will  be  considerably 

facilitated  in  some  cases  by  placing  the  patient  in  the  Trendelenherg 

position.     The  incision  having  been  made  through  the  abdominal  wait 

the  condition   of    the   jiarts   examined    and    adhesions  dealt  with,  the 

tumour    is   delivered    as   previously  described.      As    in  the    pmceding 

methcd,  it  may  be  found   necessary  to   deal  ^N^th  the   broad  ligaments 

before  delivering  the  tumour,  and  to  divide  part  of  them  on  one  or  both 

sides  with  the  utei^us  still  in  the  abdomen.    The  st>eps  of  this  part  of 

the   o]>eration  are  similar    to    those   taken   when  the  tumour  ciui   be 

brought  through  tlie  ventral  incision. 

Division  of  Broad  Ligam^ents. — The  uterus  having  l)een  drawn  out  of 

the  abdouKMi,  thr  c^jK'rator  carefully  examines  the  broad  ligament*?  and 

appendages  on  each  side*  and  decides  ^vhetlier  he  will  leave  one  or  both 

ovariea,  or  whetlier  he  will  i-emove  them  both.     When  poseible,  one  at 

•  This  method  of  opcnitioii  was  publiahed  in  the  IraMcwtUmM  uf  the  Amrrit*an 
ii ^nterolofpcal  Swndy^  vol  xvii.  C1S92),  p.  334,  and  voL  xviii.  p.  62. 
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least  slioiild  be  saved,  exception  being  made  in  those  cases  in  which  th^j 
are  found  di^seased,  or  when  it  is  tumid  impossible  to  leave  them,  or  xh 
patient  has  reached  the  menopause.  The  surgeon,  after  carefallj 
examining  both  sides,  chooser  that  whirh  can  most  easily  be  dealt  witM 
and,  seizing  the  upper  part  of  the  broad  ligament,  passes  through  it,  at 
a  point  free  from  x-essels,  a  blunt  pedicle-needle  thi*eadefl  with  No*  3  silk. 
The  exact  point  of  perforation  will  depend  upon  whether  the  ovary  is 
to  be  removed  or  not;  in  the  former  case  the  ligature  will  l>e  earned 
round  the  free  edge  of  the  broad  ligament;  in  the  latter  it  w*ill  include 
the  Fallopian  tube, 

Thirt  ligature,  which  secures  the  ovarian  artery,  is  then  firmly  tied, 
and  that  portion  of  the  broad  ligament  next  the  tumour  being  secured 
by  means  of  foi*ceps,  the  pmrt  intervening  between  the  ligatui'e  and  the 
forceps  is  divided  (Fig.  217),  A  second  ligature  is  passed  through 
the  broad  ligament  of  the  same  side,  lower  flown,  including  the  round 
ligament,  and  firmly  tied ;  the  proximal  portion  of  the  broad  ligament 
is  clam|ied,  and  the  part  between  forceps  and  ligature  divided*  In  most 
cases  these  two  ligatures  will  be  found  sufficient,  but  more  can  he 
applied  in  the  same  way  if  required.  The  use  of  forceps  for  clamping 
the  j>roximal  part  of  the  ligament,  as  described  above,  rather  than 
ligatures,  \^  ill  lie  found  to  etfect  a  saving  of  time.  The  opposite  side 
is  thfu  dealt   with  in  the  same  way. 

Formation  of  Anterior  Flap. — The  next  step  in  the  operation  is  the 
redection  of  a  flap  of  peritorux^um  and  the  bladder  from  the  front  of  the 
uterus.  An  incision  is  made  through  the  peritonieum  covering  the  front 
of  the  utems,  from  side  to  side,  about  an  inch  al>ove  the  line  of  attach- 
ment  of  the  bladder,  the  position  of  which  should  i>e  carefully  ascer- 
tained. It  should  be  carried  across  to  join  at  each  exti'emitj  the  lower 
end  of  the  cuts  in  the  broad  ligaments.  The  bladder  is  then  separated 
fi'oui  the  uterus  by  means  of  the  finger,  any  firmer  bands  (and  these  are 
met  %vith  especially  in  the  median  line)  being  divided  with  scissors. 
Care  should  be  taken  in  this  sepamtion,  as  the  bladder  is  Bometiiues 
much  thinned  by  stretching,  and  it  does  not  require  much  force  to  push 
the  finger  through  into  its  int^erior.  Should  this  accident  happen,  tli^* 
opening  must  at  once  be  closed  with  sutures,  A  small  peritonseal  flap 
may  be  raised  on  the  posterior  surface  of  the  uterus,  but  this  is  not 
necessary,  and  may  quite  well  be  dispensed  with.  By  the  reflection  of 
the  anterior  fiap  some  loose  cellulaT-  tissue  on  each  side  of  the  nec^k  of 
the  myomatous  uterus  is  exposed,  and  in  this  there  may  be  felt 
pulsating,  and  sometimes  seen,  the  uterine  arteiy, 

Xiigatur@  of  Uterine  Artery, — The  position  of  the  artery  is  wow  cai^ 
fully  defined  on  one  side,  and  a  silk  ligature  threaded  on  a  pedicle- 
needle  is  passed  through  the  cellular  tissue  between  the  artery  and  iht 
uterus.  A  paii*  of  Spencer  Wells's  forceps  are  now  applied  so  as  to 
include  the  artery  a  little  above  the  ligature,  and  the  latt^iT  is  firmly 
tied.  The  tissues,  including  the  uterine  artery,  ai'e  then  divided 
between  the  ligature  below  and  the  forceps  above,  and  if  the  ligalim^ 
has  been  properly  applied  there  will  be  no  bleeding.  If  the  artery  Iiw 
not  been  secured  it  will  spurt  on  division,  and  should  be  promptly  seif eel 
with  forceps  and  tied.  The  same  procedure  is  adopted  on  the  oppositi^ 
si<le. 

Bern  oval  of  Uterus,^  A  point  has  now  been  I'eached  at  which  the 
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tlood-supply  has  been  secured,  and  nothing  ie  left  keeping  the  enlarged 
ut-enis  in  position  but  the  narrow  neck  below.  The  only  remaininf( 
step  is  to  divide  this  latter.  The  intestinets  being  kept  out  of  tlie  way, 
the  left  hand  is  parsed  down  behind  the  neck  to  prevent  the  possibility 
ufinj'urv  to  bowel,  and  the  pedicle  is  divided  with  knife  or  scissore  just 
above  the  point  at  which  the  uterine  arteries  are  secured. 

The  division  of  the  pedicle  is  efiected  in  various  ways.  The  simplest 
method  is  to  make  an  incision  straight  through,  so  as  to  leave  a  flat  raw  sur- 
fece,  which  is  subsequently  covered  in  hy  the  peritona>al  flaps.  Dr.  Haeiv 
in  his  original  description  (loi\  sup.  ciL),  considered  that  in  most  eases  it 
was  sufficient  to  allow  the  flaps  to  fall  together  over  the  stump,  and  that 
there  was  no  need  to  suture  them.  To  render  the  stump  com]pleteIy 
extra-peritoneeal  it  is  better,  however,  to  accurately  coapt  the  cut  edge^ 
of  the  peritonaeum.  Tliia  is  etiected  by  nie^ns  of  a  continuous  silk 
suture.  The  divided  edges  of  the  broad  ligament  on  one  side  are  fii*st 
aewn  t'Ogether.  Tiie  anterior  flap  of  peritoneum  is  then  drawn  over  the 
stump,  and  its  free  border  sutured  to  the  cut  edge  of  peritonaeum  at  the 
back  of  the  stump»  the  operation  being  completed  b}-  sewing  together 
the  two  edges  of  the  remaining  broad  ligament.  In  defining  the 
principles  on  which  this  operation  was  based,  Dr.  Baer  laid  stress  on  the 
importance  of  not  disturbing  the  plug  of  nnicus  in  the  cervical  canal,  as 
he  I'egarded  this  as  a  bar  to  the  spread  of  infection.  Though  in  healthy 
women  the  interior  of  the  uterus  appears  to  be  free  from  organisms,  in 
some  cAses  of  fibroids  tliere  is  a  purulent  discharge  from  the  organ,  and 
one  objection  made  to  the  simple  division  of  the  cervix  is  that  infection 
of  the  wound  may  take  place  from  the  cerviciil  canal.  To  prevent  this 
happening,  the  closure  of  the  canal  is  recommended  by  some  operators. 
Tliis  may  be  effected  by  making  the  incision  through  the  cervix, 
V-shaped,  and  approximating  closely  the  two  flaps  by  sutures.  Dr.  Kelly 
prefers  to  so  hollow  out  the  stump  as  to  leave  it  cup-shaped,  tlie  canal 
l>eing  closed  by  t^utures,  which  are  passed  from  before  backwards,  and 
which  convert  the  cup  into  a  transverse  linear  wound.  As  a  further 
precaution  against  infection  the  canal  may  be  excised  with  knife  and 
scissors  or  cauterised.  Sutures  passing  through  the  cervix  are  not, 
however,  free  from  objection,  as  they  may,  themselves,  become  septic, 
and  convey  infection  to  the  wound  surfaces.  Though  the  closure  of 
the  canal  has  met  with  admiralile  results  in  the  hands  of  some  surgeons, 
it  is  not  regarded  with  favour  by  all.  Mr.  Doran,  in  opening  a  discus- 
sion on  the  treatment  of  fibroids  (BrlL  Med.  Jonrn.,  Sept,  15,  1900) 
did  not  advocate  the  closing  of  the  stump  by  sutures,  as  he  considemd 
this  procedure  was  liable  to  be  Ibllowed  liy  sloughing. 

ComparisDii  of  the  Intra-  and  Extra-peritoneeal  Methods »^Thp 
weak  points  of  the  extra-peri  to  tia^al   method  arc  these : — 

(1)  The  prolonged  convalescence,  lasting  for  six  or  eight  weeks,  while 
the  slough  is  separating.  After  the  intra-abdominal  method  the  wound 
((tiickly  heals,  and  the  patient  i.s  able  to  get  up  in  three  or  four  weeks* 
time.  This  is  generally  held,  and  I  think  rightly,  to  be  a  great  advan- 
tage;  but  ilr.  Herman  does  not  consider  it  to  be  so  great  as  might  be 
thougbt^as  the  nervous  shock  caused  by  the  operation,  and  conser|uent!y 
the  time  required  to  regain  the  former  energy,  is  the  same  in  both 
cases, 

(2)  The  granulating  ai*ea  in  the  abdominal  wall  leaves  a  cicatrix  \s  hich 
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18  liable  to  yield  and  give  iiee  to  a  ventral  hernifi.  Though  a  hemiii 
may  arise  at'ter  careful  and  close  suture  of  an  abdominal  wound  in  ita 
whole  length,  it  is  much  more  common  in  those  cases  in  which  part  i  ' 
the  incision  is  allowed  to  close  by  frranulations,  as  when  drainage 
employed  or  after  the  ^separation  of  the  stump  in  extra-peritouaeaT 
hysterectomy. 

Mr,  E.  S.  Bishop  {Utenne  Fibrc^-mijaniata,  1 90 1,  p.  304),  writing  on 
the  subject  of  herin'a  after  liyi^terectoniy  for  fibroids,  says :  **  Since 
drainatre  through  the  abdominal  wound  has  been  entirely  given  up,  and 
special  care  ha??  been  directt-d  to  the  sutum  of  the  fascia,  I  have  only  seen 
one  hernia,  and  that  followed  suppuration  in  the  wound  due  to  an  im- 
j:M?rfectly  asepticised  suture."  As  showing  the  frequency  of  hernia  after 
the  extra-peritouEeal  method,  Mr*  Cullingworth  s  experience  may  be 
quoted.  Of  ten  cases  so  treated  by  him,  two  died,  and  five  subsequently 
suffei'ed  from  hernia  in  various  degrees  (quoted  by  Mr.  Bishop,  loe.  «tyjm 
dt,  p.  22 t). 

(3)  Another  weak  point  in  the  operation  is  the  risk  of  septic  absorp- 
tion attending  the  necessary  sloughing  of  the  stump* 

(4)  In  comparing  the  murt<ility  of  the  intra-  and  extra-peritona?al 
operations,  it  should  be  remembered  that  the  former  method  has  a  wider 
range  of  utility  than  that  in  which  the  stump  is  fixed  in  the  abdominal 
%valL  There  are  many  eases  in  whicii  it  wT)uld  be  found  very  difficult 
or  impossible  to  draw  the  pedicle  up  into  the  ventral  incision.  a»»J 
which  can  be  readily  dealt  with  by  the  intra-abdominal  method, 

Weill  (Aim,  de  CrifiuU*,,  1899,  vol.  lii,  p,  28)  in  392  cases  of  extra- 
j>eritona>al  treatment  of  the  stump,  collected  hy  him  from  various  source>. 
iVjond  the  mortality  to  be  1 8*6  per  cent.  For  purposes  of  companBOi) 
it  is  better,  perhaps,  to  take  the  figures  of  one  expert  operator,  Mr. 
Thornton  states  that  the  mortality  of  his  cases  was  just,  under  8  per  cent,; 
Imt  these  included  all  his  early  work.  Practice  mth  the  serre-ncetid 
has  n^duced  his  mortality  by  fully  one-half,  and  he  considers  thftt 
**  cases  suitable  for  the  serre-noDud,  in  which  there  is  no  unusually  severx* 
complication,  may  fairly  be  said  to  have  a  mortality  of  only  3  or  4  pr 
cent/'  (lor.  .tn^yra  Hi.,  p.  621). 

Noble  has  collected  345  easels  of  supra-vaginal  amputation  wnth  intra* 
peritona:;al  treatment  of  the  stump,  and  found  the  mortality  to  be  4*9  per 
cent.  In  the  practice  of  individual  men  the  death-rate  is  lower  tlian 
this.  Dr.  Gow  (Med.  Press  and  Om:.,  1900,  vol.  i.  p.  129)  gives  a  li&tnf 
forty-seven  uperations  perfurmeil  by  him  with  only  one  death  ;  and  Dr. 
Howard  Kelly  states  that  *'  in  one  hundred  consecutive  abdominal 
hysterectomies,  including  all  kinds  of  complications,  I  have  lost  two 
cases." 

In  comparins^  statistics  collected  from  all  sources »  there  is  seen  to 
be  a  great  difference  in  the  mortality;  186  per  cent,  for  tbe  extra- 
peritonteal  as  conipai*ed  w^itli  4*9  per  cent,  for  the  intra-peritoneal  method. 
8uch  a  comjiarison,  however,  is  not  of  great  value,  as  the  former  fi^re^ 
include  many  operations  performed  before  the  modem  improvemetits  iti 
technique,  whereas  the  latter  percentage  is  based  on  coni] 
recent  work.     There  is  probabl}^  not  very  much  difference  in  t  i- 

rate  of  the  two  methods  in  the  hands  of  expert  operators,  and  irliat 
diiference  there  is  may  fairly  be  said,  in  the  face  of  recent  resulu,  to 
be  in  favour  of  the  intra-peritonajal  operation.      This   being  so,  the 
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treatraeiit  by  the  clamp  loses  its  chief  claim  on  tnir  cuiisicleration,  for 
in  no  other  respect,  either  in  rapklitw  in  its  appliciiljility  to  the  varying 
conditions  foond,  or  in  its  freedom  from  subsequent  complications,  does 
it  compare  with  the  intra-abdominal  method, 

liL  Total  Hysterectomy. 

Tills  may  be  called  for  in  certain  ca^es  ;  when  the  ntjems,  for  instancie, 
is  the  seat  of  niabgnaiit  {growth,  or  when  the  position  of  a  hbroid  tumour 
does  not  permit  of  flivision  tliroiii^h  the  cervix. 

The  operation  is  similar  to  that  of  partial  h3*sterectomy,  as  far  as  the 
ligature  of  the  uterine  arteries. 

Opening  of  Vagina, — These  arteries  having  been  secured,  the  tumour 
is  held  forward,  and  an  opening  i^i  made  through  the  bottom  of 
Douglaij'B  pouch  into  the  posterior  furnix.  upon  the  end  of  a  pair  of 
forceps  previously  introduced  throuLih  the  vagina.  A  finger  is  then 
passed  through  the  opening  thus  made,  and  carried  forward  across  the 
cervix  to  act  as  a  guide  to  the  opening  of  the  anterior  fornix.  The 
positioTi  of  the  already  retiected  bladder  is  then  carefully  noted,  and  the 
vagina  again  opened  with  seissoii^  upon  the  tinger  in  the  anterior  fornix. 
The  antenor  and  posterior  intision.s  are  next  freely  lengthened,  lea%'ing 
the  lateral  attachments  only  of  the  vagina  to  the  uterus.  These  should 
be  secured  with  clamp  forceps,  and  the  uterus  removed  by  incisions 
carried  between  the  forceps  and  the  cervix.  The  forceps  are  then  re- 
moved, one  at  a  time,  and  a  careful  examination  made  for  any  bleeding 
points,  which  should  be  securt*d  ami  tied  sejiarately. 

Gioaure  of  Peritonceum. — The  next  step  is  to  unite  the  cut  edges  of 
peritonaeum,  and  thusi!  jshut  off  the  opening  irdo  the  vagina  from  the 
|^eritona3al  c^ivity.  An  iodoform  gauze  plug  is  intruduced  into  the  vagina 
from  above,  and  drawn  down  until  its  upper  end  is  level  with  the  cut 
edges  of  the  vagina.  The  operator  then  proceeds  to  approximate  the 
edges  of  the  peritoneeum  with  a  con  tin  nous  suture.  Having  sewn 
together  the  two  layera  of  the  hiwer  part  of  the  Ijroad  ligament  on  one 
fiide,  the  anterior  peritonaeal  flap  is  brought  over  the  vaginal  opening 
and  secured  to  the  posterior  cut  edge  of  peritontmim,  the  oj>eration  being 
completed  by  the  clot^ure  of  the  broad  ligament  on  the  remaining  side. 

Dr,  Howard  Kelly's  Method  of  performing  Partial 
Hysterectomy  ( Hyst ero-my omec t omy ) , 

l_)r.  Kelly  adopts  a  ilitterent  procedure  from  that  described  above. 
In&tead  of  tying  and  dividing  the  lu'oad  ligaments  on  both  sides  before 
severing  the  pedicle,  he  works  across  the  pelvis  from  one  side  to  the 
other,  dividing  first  one  broad  ligament,  then  the  pedicle*  and  linally 
dealing  with  the  other  broad  ligament. 

The  stages  of  the  operation  as  described  by  him  (loc,  mipra  cii.y  p,  368) 
are  shortly  as  follows: — 

(a)  BreUminary  Preparation  of  the  Field  of  Operation,  mcluding 
the  Skin  and  Yagina. 

(ft)  Opening  the  Abdomen* 

(c)  Delivering  the  Tumour,  if  possible, 

(//)  tAgsdion  of  the  Ovarian  VesBela  and  Bound  Ligament  of 
one  side,  uaually  the  left. 

In  a  woman  luider  forty  years  of  age  he  considers  it  better  to  leave 
both  ovaries  in  the  pehas,  w^th  or  without  the  uterine  tubes.  The 
broad   ligament  is  divided  between  two  sets  of  ligatures,  or  between 
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forceps  on  the  pTOxiiiial  and  ligatures  on  the  distal  side,  as  prerioasly 
describer!. 

(e)  Betachment  of  the  Veaico-uterine  Fold  of  PeritonsBum. — The 
uterus  being  drawn  back,  **  the  anterior  loose  peritonaeal  fold  along  the 
curved  line  of  the  utero-vesical  reflection  is  cut  through  from  round 
ligament  to  round  ligament.  As  the  bladder  is  raised,  the  loose  cellular 
tissue  beneath  it  is  exposed,  and  it  may  be  still  further  fi-eed  by  a  rapid 
dissection  with  knife  or  scissors/'  The  separation  of  the  bladder  is 
completed  by  puiihing  it  well  down  with  a  sponge  firmly  compressed  in 
sponge-foi-ceps,  until  the  cervix  is  bared  almost  or  quite  down  to  the 
vaginal  junction. 

Fio.  218. 
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The  opention  of  liystero-myomocfcomy,    (KeU^.) 

By  ft  contiuaous  inciBion  from  left  to  right,  lighting  or  clAtnpiug-^At  the  poisU 
Indicfttetl  by  the  anowB— flmt,  the  left  uvurmu  vessals  (Ov,  vea.) ;  oeit,  tite 
roQDd  ligament,  t,nd  theo  the  left  uterine  artery  (Ut.  Art)*  Filially,  the  evnii 
ifl  cat  across,  and  the  utenia  pulled  away  untii  the  right  uterine  ve«eeU  tn 
expoaed, 

(/)  Ijigation  of  the  Uterine  Vesaels  of  the  same  side,— These 
vessels  are  now  securely  tied  close  t^  the  cervLx  by  a  silk  ligature  on  a 
curved  needle  passed  close  to  the  cervical  tissue  but  not  entering  it 

(fj)  Amputation  of  Uterus  in  Cervical  Portion.^The  uterus  i3 
now  drawn  tu  tlie  other  side,  and  the  uterine  vessels  are  divided  froni 
6-10  mm.  above  the  ligature,  an  assistant  being  ready  with  art^n" 
forceps  to  grasp  any  bleeding  vessel  left  by  chance  out  of  the  ligature- 
The  uterus  is  now  coiiqiletely  divided  in  its  cervical  portion,  at  a  point 
just  above  the  vaginal  jonction,  and  in  such  a  way  as  to  leave  a  cnp- 
shaped  pedicle.  It  is  a  good  plan,  when  the  cervix  is  ne^y  divided,  to 
cur  upward  for  one  or  two  ceutimeti-es  so  as  to  leave  behind  a  thia  gtell 
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of  cervical  tissue,  and  expose  the  opposite  uterine  vessels  at  a  higher 
level,  when  it  is  much  easier  to  tie  them  without  risk  of  including  the 
ureter." 

(h)  Clamping  the  Uterine  Vessels  of  opposite  side,  the  Bound 
Iiigament,  and  the  Ovarian  Vessels,  followed  by  Bemoval  of  the 
Tumour. — As  the  uterus  is  drawn  up  and  rolled  over  on  to  its  side,  the 
uterine  vessels  come  into  view  ;  these  are  seized  in  clamp  forceps  and 
divided.  The  uterus  is  rolled  over  still  more  till  the  round  ligament  is 
seen,  which  is  clamped  and  divided,  followed  by  similar  treatment  of  the 
ovarian  vessels.     The  whole  mass  is  thus  freed  and  taken  away. 

(i)  Application  of  Ligatures  in  place  of  Forceps. — The  parts  now 
held  in  forceps  (the  ovarian  vessels,  the  round  ligament,  and  the  uterine 
vessels)  are  successively  tied  with  firm  silk  ligatures  and  the  forceps 
removed. 

(j)  Suturing  the  Cervical  Stump. — The  stump  is  carefully  examined 
for  any  bleeding  points,  which  should  be  tied.  It  is  now  closed  over 
the  cervical  canal  by  passing  from  three  to  five  or  more  catgut  sutures 
in  an  antero-posterior  direction,  and  tying  each  one  as  it  is  passed.  By 
suturing  in  this  way  the  cup-shaped  pedicle  is  changed  into  a  transverse 
linear  wound.  Should  there  be  a  discharge  of  pus  from  the  uterus  or  a 
muco-purulent  plug  in  the  canal,  this  latter  should  be  wiped  out  with 
gauze  as  soon  as  cut  across,  and  afterwards  dissected  out  with  a  sharp 
knife  and  forceps. 

(A)  Covering  the  Wound-Area  with  Feritoneeum. — The  large  flap 
of  peritonaeum  which  lies  in  front  of  the  pedicle  is  drawn  over  the 
stump  and  sutured  to  the  posterior  peritonaeum  by  a  continuous  suture. 
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Cancer  of  the  Body. — In  cases  suitable  for  radical  treatment  the 
uterus  may  be  removed,  either  through  the  vagina  or  by  an  abdominal 
incision,  the  choice  of  route  being  determined  by  the  size  of  the  body. 
The  indications  for  operation  are  practically  the  same  as  those  given  in 
the  next  section  on  cancer  of  the  cer\'ix.  Should  the  abdominal  route 
be  chosen,  the  operation  is  in  all  essentials  similar  to  that  described  for 
fibroids,  the  whole  of  the  uterus  being  of  necessity  removed.  Hyste- 
rectomy by  the  vaginal  route  is  similar  to  that  described  for  carcinoma 
of  the  cervix. 

Vaginal  Hysterectomy  for  Carcinoma  of  the  Cervix. 

To  determine  wlieiher  Case  is  suitrMe  for  Removal  of  the  Utencs. — It  is 
not  easy  in  a  case  of  cancer  of  the  cervix  to  say  whether  the  whole 
disease  can  be  eradicated,  as  growth  may  have  extended  beyond  the 
limits  of  the  uterus,  and  yet  be  inappreciable  on  the  most  careful 
examination. 

To  determine  whether  a  case  is  operable,  the  different  routes  by 
which  the  growth  may  advance  must  be  carefully  borne  in  mind,  and 
a  systematic  examination  made  of  each.     They  are  as  follows :  - 

(i)  The  growth  may  involve  the  fornices  or  extend  down  on  to  ihe 
vaginal  walls. 

(2)  It  may  extend  forwards  and  involve  the  bladder. 

(3)  It  may  extend  outwards  in  the  broad  V      • 
VOL.  n. 
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(4)  Or  extend  backwards  in  the  utero-sacral  folds  and  involve  the 
rectum. 

In  examining  a  ease  the  first  thing  to  be  noted  is  the  mobility  of  the 
uterus.     This  may  be  tested  most  efficiently  by  fixing  a  pair  of  ten- 
aculum forceps  into  the  cervix,  and  observing  whether  the  organ  can 
be  drawn  down  readily  towards  the  vulva.     K  there  is  complete  or 
considerable   fixation  and   extension  of  growth  in  any  of  the  above- 
mentioned  directions  the  case  is  inoperable,  and  should  be  left  alone. 
The   cen'ix   should  be   examined,  not   only  digitally,  but  through  a 
speculum,  and  the  extent  to  which  the  fomices  or  the  walls  of  the 
vagina  are  involved  carefully  noted.     To  determine  whether  extension 
laterally  into  the  broad  ligaments  or  backwards  in  the  utero-sacral  folds 
has  taken  place,  the  vaginal  examination  must  be  supplemented  by  a 
rectal  one,  and  a  search  made  for  any  masses  or  thickening  in  these 
situations. 

If  the  uterus  is  freely  movable,  and  can  be  pulled  down  to  the 
vulva,  and  there  is  nothing  to  be  felt  in  the  broad  ligaments  or  utero- 
sacral  folds,  the  case  is  a  favourable  one  for  operation,  and  there  aiv 
good  grounds  for  hope  of  permanent  relief. 

But  between  the  eminently  favourable  cases  and  those  that  are  to  be 
I'egarded  as  inoperable,  certain  cases  are  to  be  met  \rith,  not  infre- 
quently, in  which  there  exists  an  element  of  doubt  as  to  whether  the 
growth  can  be  entirely  remove<l.  On  this  point.  Dr.  Howard  Kelly's 
remarks  are  worth  quoting :  **  In  concluding  whether  or  not  to  operate, 
the  patient  should  in  all  cases  have  the  benefit  of  any  reasonable  doubt, 
and  the  operator  must  not  be  too  exacting  in  restricting  his  indications. 
I  have  operated  several  times  where  the  disease  was  found  so  advanced 
that  there  could  be  no  reasonable  question  but  that  some  portion 
of  it  was  left  behind,  and  this  was  confirmed  by  a  microscopic 
examination  of  the  specimen,  which  showed  cancer  cells  right  up  to  the 
cut  edge  of  the  broad  ligament,  and  yet  one  of  these  patients  enjoyed 
perfect  health  for  five  years,  when  the  disease  reappeared  in  the  glands 
of  the  neck ;  another  had  a  local  return  after  three  years  of  ^ood 
health,  and  two  others  are  living,  apparently  in  perfect  health,  tliree 
and  four  years  after  the  operation  "  (lac,  sujrra  cit,  p.  319). 

Is  an  operation  justifiable  in  cases  in  which  no  hope  can  be  reason- 
ably entertained  of  a  permanent  cure  ?  In  considering  this  question, 
the  influence  that  repeated  losses  of  blood  and  continuous  septic  abson*- 
tion  from  the  breaking-down  cancerous  mass  have  on  the  health  of  the 
patient  should  be  borne  in  mind.  If  under  the  circumstances  there  is 
reason  to  think  that  the  uterus  can  be  removed  without  unusual  risk, 
the  surgeon  is  justified  in  operating  after  laying  the  facts  of  the  case 
fairly  before  the  patient.  For  recurrence  of  the  disease,  so  long  as  it 
does  not  take  place  in  the  vaginal  roof,  will  be  attended  with  less  pain, 
an  absence  of  haemorrhage  and  a  relief  from  the  distress  dependent  on 
a  fcetid  discharge. 

No  radical  operation  should  be  undertaken  if  extension  of  gro\^h 
has  led  to  involvement  of  bladder,  ureters,  or  rectum.  Wide  extension 
into  the  broad  ligaments  will  give  rise  to  grave  danger  of  injiuy  to  the 
ureters.  Moreover,  difficulty  will  be  experienced  in  the  application  of 
ligatures  or  forceps,  which  are,  further,  likely  to  slip  off  from  the  fiiable 
cancerous  gi'owth. 
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Palliation  may  be  afforded  in  some  inoperable  cases  by  a  free  scraping 
away  of  the  growth  in  the  cerWx,  followed  by  the  application  of 
Paquelin's  cautery.  Great  hopes  of  relief  should  not  be  held  out  to 
the  patient  as  likely  to  follow  this  i)rocedui*e,  nor  should  the  operation 
be  urged  on  her.  The  growth,  with  it^  attendant  hoemorrhage  and 
discharge,  may  recur  very  soon,  and  on  one  or  two  occasions  extension 
of  the  growth  has  appeared  to  me  to  be  accelerated 

Operation. — ^There  are  many  modifications  in  the  various  stages  of 
this  operation  adopted  by  different  surgeons,  the  chief  of  which  is  the 
ti*eatment  of  the  broad  ligaments,  some  preferring  to  tie  these  with 
silk  or  catgut,  others  to  clamp  them. 

Preliminary  Treatment. — For  some  days  beforehand  the  vagina 
should  be  freely  douched  with  some  antiseptic  lotion,  such  as  1-500 
ibrmalm. 

For  the  operation  the  patient  is  placed  in  the  lithotomy  position,  and 
the  legs  secured  by  means  of  a  Clover's  crutch.  The  perinaeum  is 
retracted  with  a  Sim's  or  Simon's  speculum.  Lateral  retractors  may 
be  found  useful  at  certain  stages  of  the  operation.  The  cervix  is  drawn 
down  to  the  \iilva  by  vulsella,  one  pair  of  forceps  being  applied,  as  a 
nile,  to  the  anterior  lip,  one  to  the  posterior.  The  point  of  attachment 
will,  however,  depend  to  some  extent  on  the  condition  of  the  cervix. 
In  the  case  of  large  cauliflower  excrescences  it  will  often  be  found 
necessary,  as  a  preliminary  to  freeing  the  uterus,  to  remove  the  growth 
freely  with  scissors  and  sharp  spoon.  Some  surgeons  prefer,  in  all 
.cases  in  which  there  is  exposed  cancerous  growth  on  the  cervix,  to 
i-emove  it  before  commencing  the  operation.  This  procedure  is  based 
on  sound  principles.  In  the  removal  of  cancer  elsewhere  in  the  body, 
.every  precaution  that  is  possible  is  taken  against  the  reinfection  of  the 
wound  surfaces  by  cancerous  material.  That  raw  surfaces  may  be 
inoculated  in  this  way  is  abundantly  proved  by  clinical  and  experi- 
mental evidence.  Mr.  Herman,  amongst  others,  recommends  that  all 
exi)Osed  growth  should  be  thoroughly  scraped  away  with  a  sharp  spoon 
until  firm  tissue  is  reached.  A  Paquelin's  cautery  is  then  applied  to 
the  whole  surface.  By  this  means  the  chance  of  reinfection  of  the 
operation  wounds  is  greatly  minimised  {Diseases  of  Women,  p.  380). 
In  Dr.  Baldy's  Gipi(ecolo(/if  (1894,  p.  389)  it  is  further  recommended 
that  the  funnel-shaped  excavation  made  by  the  spoon  and  cautery  be 
stuffed  with  iodoform  gauze,  and  the  lips  of  the  cavity  sewTi  together 
by  means  of  a  continuous  suture. 

Separation  of  Bladder. — It  is  not  a  matter  of  gre^it  importance 
whether  the  surgeon  begins  by  separating  the  bladder  or  by  opening 
Douglas's  pouch.  If  he  choose  the  former,  the  line  of  reflection  of  the 
bladder  from  the  cervix  is  ascertained  by  passing  a  bladder  sound,  or, 
as  Mr.  Herman  recommends,  by  gi*asping  the  mucous  membrane  and 
noting  the  line  at  which  you  begin  to  be  able  easily  to  pull  it  from 
the  uterus. 

With  a  blunt-pointed  pair  of  scissors  the  mucous  membrane  of  the 
anterior  fornix  is  incised  in  the  median  line  just  below  the  line  of 
reflection  of  the  bladder,  and  the  incision  ])rolonged  laterally  so  as  to 
surround  the  cervix  in  front.  The  operator  cuts  down  until  the  wall  of 
the  uterus  is  reached,  and  then  proceeds  to  strip  off  the  bladder  from  the 
front  of  the  cervix  ^^'ith  the  fingers,  keeping  close  against  the  uterus 
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the  whofe  time.     Any  bands  that  resist  separation  by  the  fingers  may 
be  divided  with  scissors.     It  is  most  important  that  this  separation  be 
extended  well  to  the  sides  of  the  nterus,  for  by  doing  so  not  only  is  the 
bladder  saved  from  chance  of  injury  in  the  subsequent  manipulations, 
but  the  ureters  are  pushed  well  out  of  the  way.     The  anterior  peri- 
tonaeum having  been  reached,  is  opened  by  pushing  a  sound  or  blunt 
pair  of  forceps  through  it,  or  divided  carefully  with  a  pair  of  scissors, 
the  opening  being  subsequently  enlarged  with  the  fingers.     In  some 
cases,  on  account  of  peri-uterine  inflammation,  difiiculty  may  be  experi- 
enced in  separating  the  bladder  from  the  uterus,  and  considerable  risk 
incurre<l  of  opening  the  former.     Should  this  liappen  the  injury  shouH 
be  at  once  repaired.     If  gro\\'th  is  found  to  have  extended  forwards  and 
involved  the  walls  of  the   bladder,  the   operation  had  better  be  dis- 
continued. 

Opening  Douglas's  Pouch. — An  incision  is  next  made  through  the 
mucous  membrane  of  the  posterior  fornix,  so  as  to  open  Douglass 
pouch.  It  is  prolonged  laterally  so  as  to  meet  the  extremities  of  the 
anterior  incision,  care  being  taken  not  to  cut  so  deeply  as  to  wound  the 
uterine  arteries.  There  is  no  fear  of  this,  if  the  incision  at  the  sides  is 
made  through  the  mucous  membrane  only.  In  making  tlie  posterior 
division  the  cervix  should  be  held  well  forward  by  the  vulsella,  and  the 
points  of  the  scissors  directed  towards  the  uterus  to  avoid  risk  of 
injur}"  to  the  rectum.  With  care  there  is  no  great  risk  of  this  accident, 
unless  the  posterior  fornix  has  been  much  encroached  on  by  the  growlh. 
The  opening  in  the  peritonaeum  is  tlien  prolonged  laterally  witli  scissors, 
or,  as  some  prefer,  enlarged  by  tearing  with  the  two  forefingers.  A 
difficulty  met  with  at  this  stage  in  entering  Douglas's  pouch  may  be  due 
to  the  incision  being  carried  through  the  mucous  membrane  only,  and 
the  peritonaeum  separated  and  pushed  before  the  finger.  It  is  un- 
necessary to  pass  a  sponge  through  the  posterior  opening  into  Douglas's 
pouch,  as  recommended  by  some  operators,  unless  actual  protrusion  of 
intestines  takes  place.  Any  bleeding  points  in  the  cut  edges  of  the 
vagina  should  be  secured  by  pressure-forceps.  A  fear  of  ha?morrliage 
occurring  some  hours  after  the  operation  has  led  to  various  modifications 
of  this  part  of  the  operation.  In  Dr.  Baldy's  work  (loc,  supra  cit.,  p.  389), 
for  instance,  it  is  recommended  that  the  peritonaeum  be  sewn  to  the  cut 
edge  of  the  vagina  by  a  continuous  catgut  suture ;  and  Dr.  Sinclair 
(Allbutt  and  Playfair,  Syst,  of  Gi/n,,  p.  688)  ligatures  the  vaginal  wall 
before  dividing  it.  By  these  proceedings,  the  operation  is  unnecessarily 
complicated,  and  the  possibility  of  haemorrhage  from  this  source  is 
neglected  by  the  majority  of  surgeons. 

The  Management  of  the  Broad  Ligaments. — This  stage  of  the 
operation  is  the  one  that  has  met  with  the  greatest  variety  of  treatment 
at  the  hands  of  different  surgeons ;  and  it  is  not  difficult  to  see  the 
reason  of  this.  The  inconveniences  connected  with  long  silk  ligatures, 
the  dangers  attendant  on  the  use  of  clamps,  the  advantages  or  disad- 
vantages of  closing  the  vaginal  vault  have  influenced  in  various  degrees 
different  operators  in  the  choice  of  one  variety  or  another.  I  will  first 
describe  the  method  of  securing  the  broad  ligaments  by  sutures.  For 
this  purpose  Dr.  Galabin  uses  a  needle  curved  in  a  plane  nearly  at 
right  angles  to  the  handle,  or  two  may  be  used,  curved  respectively  to 
the  right  and  left  for  the  corresponding  broad  ligaments  (Baldy).    Cowr 
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iiig  at  the  lower  jvarf  ul'  these  structures^,  and  workin<^^  hrst  on  one 
then  on  the  other,  siieeessive  portions  are  tied  with  silk  and 
pd.  Af^  the  divi.siofi  proceeds,  the  uteriiii  is  pulled  lower  and  lower, 
of  all  the  eervfx  and  then  the  body  being  freed  from  its  lateral 
hments.  Dr.  <ialabin  (Ih'f^.  of  Wompit^  1^93?  P-  3^3)  points  oot 
**as  J30011  a.s  the  centre  of  the  uteriLs  h  divided  from  the  utero- 
I  ligaments,  the  fumlns  tun  i^enerally  be  drawn  down  much  tiirtlier 
he  upper  part  of  the  broad  li^^anlent  bruujjflit  within  reach7 
e  tying  of  the  upper  part  of  the  broad  ligaments  is  facilitated  by 
ig  the  fundus  with  vulsella,  retrotlexing  it,  and  dragging  it  out 
igh  the  posterior  opening  made  into  Douglas'^  pouch.  The  body 
however,  be  too  enlarged  to  alliAv  ut  thiss.      Bv  this  maniiHilation 

fa 
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Vftgiual  liyBt6ref'toiu3r  with  claia|is.     (Baldy.) 
Siiigle-rlamp  optration. 


ipper  parts  of  the  broad  ligauients  are  brought  within  easy  reach, 
ire  ivadily  tmnsfixed  by  a  double  ligature  and  tied  in  two  halves. 
Ik  is  made  use  of  for  tlie  ligatnres.  (he  endy  shouhj  be  left  long 
cililate  their  removal.  The  use  of  this  material,  however,  pre- 
certain  dis?  ad  vantages.  If  the  ends  are  left  long,  and  the 
ps  cannot  be  drawn  down  and  fixed  in  the  vaginal  roof,  so  as  to 
»r  them  extra-peri  ton  tcab  the  silk  strands  serve  aa  a  track  along 
h  infection  may  spread  xipwards  from  t!ie  vagina.     If  cut  short  and 
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left  ill  rliM  jirlvis,  tUry  ai*e  veiy  likely  tu  stn'Ve  zls  septic  fui*el^i  borlips, 
miuitl  v^liich  accmimlaiioafi  of  jmg  may  take  plai.***.  In  their  jrtt^ad  ••at- 
gut  tia.s  been  renjinni^'mie*!  m*  being  ab^orlwible.  and.  fm*ther.  as  Ix^ing 
less  likely  to  slip  than  silk,  Theee  are  cut  dxort.  whether  left  within 
or  outside  the  peritonaeum.  The  objections  to  ligatures*  whether  silk  or 
catgut,  are  these:  they  are  m<jve  diftictdt  to  apply  than  clami>s  anrl  the 
operation  takes  hm^'er.  Whether  li^'atures  or  ti^tutable  clanij>s.pn:»iierlv 
applied,  are  tin*  mure  liable  to  slip  i^  a  point  diflictilt  to  Jet^idtf; 
seeondarv  haemorrhage  may  result  fi-om  the  u^e  of  either.  The  tfi*eatest 
objection  to  the  ligature  i^  the  fact  tliat,  whatever  pivcautions  are  taken, 
it  may  serve  as  a  $e|ttic  foreign  body.     Not  even  the  catgut  ligature  ii 
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MulUple^claiiip  uji^ratiuii :  fir»t  i»tr]i. 

free  from  this  reproaeh.  A  point  in  favour  of  tying  the  .stumps  is  tliar 
these  latter  can  be  dr.awn  down  intu  flu*  vaginal  vault,  and  thus  I'emWred 
entirely,  or  almost  entirely*  extra-peritona»al.  The  method  of  doin^^ 
will  be  referred  to  later. 

Although  an  ecpial  numbei'  of  objertions  may  be  urged  againi^t  the 
use  of  clamps,  I  |»refi:^r'  this  latter  methrwl  of  operating^  largely  on  account 
of  the  greater  ease  and  rai>i<lity  of  jiroeedure. 

Against  thtir  use  it  has  bfi*n  urged  that  tliey  prevent  clo^-ure  of  tlie 
vaginal  vault,   and  that  the  large  o]K-n  channel  thus  left  inviles  con- 
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tamination  of  the  pelvic  peritonaeum*  But  this  open  space  provides  such 
five  drainag*^  that  peritonitis  is  a  veiy  rare  aceideut,  and  pelvic  abscess 
is  .<eklun3  seen*  It  is  thought  that  there  is  a  greater  risk  of  iuchidhig 
tlie  ureter  in  tlie  ^rasp  of  the  forceps,  or  a  danger  of  catcliin^  the 
intestine  in  the  points  of  the  forceps.  This  latter  may  be  avoided  with 
care,  and  tlie  fornu*r  accident  by  freely  separating  and  pushing  aside  the 
soft  partii  at  tlie  aide  of  the  uterus. 

Numerous  forms  of  forceps  are  employed  for  clamping  the  broad 
ligaments.  The  ones  I  prefer  are  Doyen's,  with  strong  spring  blades, 
which  come  into  close  apposition  when  closed.     Either  one  long  pair 
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YAglaal  hyBiereciomy  with  clftoipH,    (Ualdy,) 
Multlple-'clamp  opemtion :  aecoud  step. 

(Fig.  2  J 9)  may  be  applied  on  each  side,  embracing  the  whole  ligament, 
or  two  or  more  shorter  pairs  may  be  employed  (Figs.  220,  221,  222). 
The  latter  method  is,  I  think,  preferable  to  the  foimer.  It  is  easier  to 
apply  the  forceps  to  a  half  or  lessuf  thel)road  ligament  than  to  the  whole 
of  it ;  there  is  less  risk  of  slipping,  and  as  Hie  uterus  is  separated  trom 
its  attachnjenta  and  brought  lower  down,  there  is  less  risk  of  catching  a 
lof>p  of  intestine  in  the  ends  of  the  blades.  There  is  less  oliji^etion  to 
the  single-clamp  operation  if  the  broad  ligaments  are  short  and  the 
finger  can  readily  be  passed  beyond  them ;  but  when  they  are  long  and 
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the  iipi>er  bonier  cannot  he  felt,  the  forceps  should  be  applied  no  failhfl 
than  the  finger  can  reach,  the  iipj>er  part  uf  the  ligament  being  secur 
by  a  fc^econd  jjair. 

In  applying  the  fureepi?  the  front  and  back  of  the  ligament  are  car 
folly  examined  by  tlie  linger,  1o  make  certain  that  the  bladder  ha^  beeu 
well   separated  at  the  sides,  and  that  there  is   no   intestine   in   cic 
contignitv.     With  i>ne  finger  in    front  and  another  behind  the  br 
ligament,  the  two  blades  of  the  forceps  are  guided  into  position, 
the  parts  being  again  carefidly  exaniinerl,  lightened  np.     If  the  entir 
ligament  is  to  V)e  secrn*ed    in   the  gmp]>  of   one   pair,  they  must 
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Vagitial  hyfiierectotu^r  with  climps.    (Bikldy.) 
MultJple-cUmp  opentiou :  third  and  final  slep* 

passed  beyond  its  upper  Iwrder,  and   care  taken  that  no  intestine  if^ 
included. 

A  similar  proceeding  is  carried  ont  on  the  opposite  side.    ITie  fow?l« 
ha\nng  been  aiiplied,  the  ligament  is  divided  between  the  forceps  nm' 
the  nterus.     If   the  clamps  have   embraced  a  part  only  of  the  bro»d 
ligament  on  each  side,  a  second  pair  are  now  applied,  and  the  liter 
thus  seiiarated  in  t>uccessiv\^  purtioiis. 

CIoBure  of  Vault  of  Vagina, — In  this,  as  in  the  other  stages  of  thej 
oj>eration,  practice  varies  widely,  some  surgeons  employing  no  sutnreiJ 
at  all,  others  partially  or  entirely  shutting  oW  the  peritonoeal  cavity/ 
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'\\Tiei*e  silk  litratures  an-  eiiiployed  the  stumps  should,  if  possible,  be 
rendered  extra-peritomeaL     Tliis  iis  effected  as  fullow.s : — 

By  means  of  the  hgatuivs.  whidi  have  been  left  long,  the  pedicle  on 
<ine  j*ide  ib  pulled  down  below  the  level  of  the  cut  edge  of  the  vagina  anrl 
lixed  in  pusition  by  two  or  three  catgut  sntnres.  The  same  jtrueeeding 
is  caiTied  out  on  the  opposite  side  (Fig.  223),  By  thij^  means  the  peri- 
tona^al  cavity  is  almost  entirely  shut  off,  a  small  ojiening  only  being 
l(»ft  in  the  centre  of  the  vault  for  tlrainage.  Even  this  is  dispensed 
mth  by  some  surgeons,  tlie  vaginal  wuund  being  completely  closed 
ly  the  iuseition  of  one  or  two  stitelue'S  in  the  merlian  line  (Fig. 
2*23).     By    the   emi>!oynient   (if  eatgnt,  Olshausen    has    been   enabled 

completely  close  ihe  jieritona^rtl   cavity,   leaving  the   stumps  in  the 


to 


Vftginal  hysttsr^i'tumy  witli  Uje  li^Titure-fttuaips  drawn  into 
the  Ya^iua,  witli  butures  in  place  ready  to  close  tbe  upenujg  m 
the  vaginal  vault.     (Baidy.) 

|>elvis.  The  gut  ligatmvs  are  cut  short  and  the  jiedicles  allowed  to 
i^tract   witliin   the   peritonaea  I   sac.       The    wound    is    theri    closed    by 

I  sutures  passed  from  before  l>ackwaL'ds  through  the  i*dges  of  the  anterior 
vaginal  wall,  the  anterior  layer  of  peritonaeum,  the  posterior  peritomeunr, 
and  the  posterior  wall  cif  vagina.     His  snceess  has  not  lieen  obtained  by 

l<?vervoue  who  has  fullowin]  his  methods.  Dr.  i^innlaiv  (foe,  atqtnt  fdi,^ 
\y.  690)  says  :  "  After  t>lshuuscn*s  success  in  eompletiug  the  operation  by 
cutting  short  the  bi'*tad  ligameat  ligatures,  and  completely  closing  the 
wound   in  the  i»eKis,   1  tried  for  a  time  to  do  T*\ithout   drainage,  but 

■  found  the  result  unsatisfactory.  Several  times,  owing  to  unfavoorable 
symptoms  which  followed,  it  was  necessary  to  undo  some  stitches  in 
order  to  permit  of  the  escape  of  retain e<l  fluid.'*     Considering  the  diffi- 
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culties  of  cleansing  the  vajj:ina,  there  must  always  be  some  risk  of 
infection  during  the  operation,  and  it  appears  on  the  whole  safer  to 
provide  for  drainage  of  the  pelvic  pouch,  especially  when  ligatures  are 
left  within  it.  When  forceps  are  employed  the  stum}>8  cannot  l^e  rendered 
extm-}>eritonaBal.  If  at  the  time  of  operation  there  appeared  to  be  a 
tendency  to  prolapse  of  the  intestines,  a  stitch  or  two  might  be  inserted 
in  the  centre  of  the  vaginal  roof ;  but  othenvise  they  are  not  necessary. 
After-treatment. — After  the  removal  of  the  uterus,  the  vagina  is 
loosely  packed  with  a  strip  of  iodoform  gauze,  and  if  foixieps  are  used 
the  gauze  should  be  wrapped  round  their  handles  where  they  lie  in  con- 
tact with  the  vulva.  The  forceps  are  removed  at  the  end  of  thirty-six 
houi^s,  and  the  plug  of  gauze  renewed.  When  sutures  are  employed 
the  gauze  plug  may  be  left  in  three  or  four  days.  It  is  better  not  to 
em})loy  a  douche  for  the  first  live  or  six  days,  though,  if  carefully  given 
by  the  surgeon  himself,  there  is  not  nnich  danger  in  its  use  after  the 
st»cond  da  v. 


CJESABIAN  SECTION. 

Indications. — (i)  An  extreme  degree  of  pelvic  contraction,  when 
the  smallest  diameter  through  which  the  child  has  to  pass  is  less  than 
two  inches. 

(2)  Solid  tumours  of  the  pelvis  or  uterus,  which  cannot  lie  pushed 
out  of  the  way ;  cancer  of  the  cer\-ix  and  cicatricial  contraction  of  the 
passages. 

(3)  In  any  case  in  which  there  is  no  hoj>e  of  obtaining  a  living 
child,  even  by  the  induction  of  prematui-e  lalx)ur,  it  is  reasonable  to 
offer  the  mother  the  option  of  undergoing  a  somewhat  greater  risk  to 
save  tin*  life  of  the  child  (Dr.  Galabin,  Manual  of  WulwifeTij),  Under 
these  circumstances,  Ccesarian  section  further  offers  the  great  advantage 
that  the  patient  can  be  sterilised  by  ivsection  or  removal  of  the  Fallopian 
tulx's,  if  the  conditions  causing  obstruction  are  permanent  ones. 

Time  of  Operating. — There  are  thive  possibilities :  (i)  To  wait  until 
labour  comes  on  siX)ntaneously.  (2)  To  opemte  at  a  certain  fixed  time 
l>efore  the  commencement  of  labour  pains.  (3)  To  induce  labour  by 
the  jxissage  of  a  bougie  and  ot>erate  at  a  pre-ariTinge<l  time. 

The  givat  objection  to  waiting  for  the  onset  of  natural  labour  is  that 
the  oi>eration  may  have  to  l>e  peribrmed  at  night,  often  without  the 
necessary  assistance  and  with  the  jmtient  imi>erfectly  prepared.  For 
these  ivasons  many  surgeons  prefer  to  operate  at  a  definite  time,  which 
is  arranged  for  a  few  days  befoiv  full  tenn.  This  is  undoubtedly 
the  most  satisfactory  plan.  The  ojH^ration  i*an  be  undertaken  in  day- 
light, the  needful  assistance  is  forthcoming,  and  the  patient  can  undergo 
the  pn>[>er  preliminary-  treatilient — as  necessary*  in  Csesarian  section  as 
for  any  other  alxlominal  o}^>eration.  Tlie  chief  objection  made  to 
(»perating  before  the  onset  of  labi>ur  is  that  the  uterus  may  not  contract 
well,  with  the  risk  of  haemorrhage  that  imjx*rtect  contraction  entails. 
Practit^l  experience  has.  however,  shown  that  the  fear  of  uterine 
inertia  and  bleeding  is  unfoundeil.  If  the  surgeon  prefers  to 
operate  after  labour  jxiins  have  conimenctHl,  he  may  still  do  so  at  a  pre- 
arranged time  by  passing  a  bougie  over-night.     It  is  possible  that  the 
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paiiis  may  not  come  on  }>y  tlie  time  amuiired.  ITnder  tliese  circum- 
stances he  must  eithar  dei'er  his  o|Mn"ation  imtil  they  appear,  which  may 
be  at  a  most  unsuitable  time,  or  operate  without  pains*  The  latter 
alternative  is  the  better  one.  Dr.  Kellj^  says  that  he  has  met  with  no 
euch  accident  as  the  iaihuv  of  the  ut4?rus  to  contract  and  haemorrhage 
9a  the  result  of  operating'  without  waiting  for  the  pains  to  coum?  on 
(he,  mijyra  cit,,  voL  ii.  jt.  41 7|. 

Operation. — Tlie  patient  is  prepared  as  for  ovariotomy,  attention 
jheing  paid  to  the  diet,  tlie  re^ndation  of  tlie  bowels  and  the  points 
previously  mentioned.  The  al  id  omen  is  thoroughly  cleansed,  and  the 
vagina  douched  with  l-iooo  Bublimate  solution  or  other  antiseptic. 
There  should  be  two  assistants  in  addition  to  the  aniusthetiBt,  one  to 
stand  op[>osite  the  surgeon  and  assist  in  the  %'ariouB  manipulations,  the 
other  to  hand  instruments,  wliilst  someone,  in  addition,  should  \yd 
present  who  is  cumpereot  to  attenrl  to  the  cluhl  when  delivered. 

Abdominal  Incision* — Tlie  inciision  through  the  abdominal  wall 
should  l:>e  six  inches  long»  of  which  about  a  third  will  be  above  the 
umbilicus,  whilst  the  lower  end  should  not  be  nearer  than  two  or 
three  inches  to  the  pubes.  'ITie  incision  is  made  deliberately  in  the 
median  line,  as  already  deseriljrd  in  the  oi>eration  for  ovariotomy,  all 
bleeding  points  being  careful ly  arrested.  The  peritonannu,  being 
reatdied,  is  picked  up  and  opened,  and  then  divided  on  the  lingers  for 
the  full  length  of  the  skin  incision.  In  flividing  this  structure  down- 
wards towanls  the  inibes,  the  tingei*s,  nsed  as  directors,  will  ser\^e  to 
detect  the  bladder  if  this  is  much  drawn  up — a  complication  most  likely 
to  be  found  when  labour  has  lieen  protracted.  It  has  been  the  custom 
to  employ  the  rubber  tul>e  introduced  by  ^T idler  to  control  hicuuH-rhage 
from  the  uterus  during  the  operation.  This  tube,  which  is  about  a  yard 
long,  is  passed  over  the  fundus  of  the  uterus  and  adjusted  round  its 
lower  segment.  By  its  employment  the  loss  of  blcMul  iluring  the  opera- 
tion is  veiy  slight,  and  the  surgeon  may  be  as  deliberate  as  he  jilcases. 
If  applied  for  too  long  it  has  the  grave  disadvantage  of  producing 
uterine  inertia  and  hiiemorrhage  from  interfi^rence  with  the  blood-supply 
to  the  muscle.  When  competent  assistance  is  at  hand,  the  opt'rator 
will,  therefore,  do  well  to  discard  it,  and  trust,  if  luciuorrhage  is  severe, 
to  compression  by  the  assi.stant*s  hands  of  the  Inroad  ligaments  against 
the  lower  uterine  segment.  If  good  assistance  is  not  obtainalde,  it  may 
be  thrown  round  the  uterus  as  a  precautionary  measure,  to  be  employed 
if  necessity  arises.  The  next  step  is  the  opening  of  the  uterus,  and  this 
and  the  following  stages  in  the  operation  shouht  lie  perimiued  as 
rapidly  as  possible. 

Inciflion  of  Uterus. — The  assistant  slionhl.  as  recommended  by  Mr. 
Herman,  jilace  a  hand  un  each  side  of  the  abdominal  wall,  and  ]iress  it 
(low  invalids  and  backwar'ds,  so  as  to  make  the  wound  gape  ami  ]u*e vent  fluid 
entering  the  peritona'al  cavity.  The  surgeon  cuts  tln^ough  the  uterine  wall 
at  one  spot  till  the  menibi'aues  are  reached,  and  then  rapidly  enlarges 
Ithe  incision  up  and  down  till  it  is  nearly  the  length  of  the  abdondual 
incision,  that  is,  nearly  six  inches  long.  If  the  placenta  is  beneath  th** 
incision  it  is  usually  recommended  that  it  be  cut  through.  Dr.  Kelly 
thinks  this  a  mistake,  and  recoumiends  that  the  nearest  border  be 
sought  for  aTid  the  membranes  opened  tliere,  Hscniorrhage  is  usually 
Ijuoderate,  miless  the  placenta  is  attached  to  the  anterior  wall.     If  from 
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tliis  cause  tlie  liieLnlhjg  it*  alarming,  it  should  he  controlled  L\ 
assistant  giiLSping  the  lower  part  of  the  uterus  and  compressing  the 
hroad  ligaments,  or  by  tightening  the  elastic  ligature  if  this  has  be<^n 
previuuslv^  a[»plierL 

Extraction  of  Child. — Tlie  nt-erus  having  been  opened,  the  aargeon 
introduces  a  hand  and  seizes  a  knee  or  foot  and  delivei*8  the  child.     It 
has  been  recommended,  on  accoutit  of  occasional  trouble  in  the  extraction 
of  the  after-coming  head,  that  this  should  be  delivered  first.     It  is  not,     ! 
however,  easy  to  grasp,  and  will  probably  require  both  hands,  which 
take  up  moi'e  room  than  is  convenient  in  the  uterine  wound*     Difficulty 
in  extraction  of  the  tiead  is  generally  due  to  tcK>  small  an  incision  in 
the  uterine  wall.     The  child  havijig  been  delivered,  the  funis  is  tied 
and  rlivided.  or  time  may  >>e    saved    by  clamping  it  temporarily  and 
tying  the  ttetal  end  after  division.     After  tlie  removal  of  the  ehild^  the 
uterus.  l>eing  yufhciently  diminished  in  size,  is  brought  out  through  the 
aUlonunal  wound,  and  a  large  t!at  sponge  or  gauze  swab  placed  behind  it^J 
If  the  elastic  ligature  is  employed,  it  may  now  be  tightened  up,  but.  o^H 
account  of  tlie  objections  given  above,  its  use  is  not  recommended  undei^^ 
oitbnary  cii"eumstances»  ccnupn^ssion    by   the    assistant's    hands  being 
employed   instead.      The  placenta  and  membranes  are  then   carefuU] 
peeled  oft'  the  uterine  wall  and  reniovcd,  and  the  interior  of  the  ute 
niop]»ed  over  with   l-iooo  sublimate  snlution.     If  the  uterus  does  ni 
contract  readily,  it  should  he  stimulated  to  do  so  by  compression, 

trterine  Sutures. — Silk  is  the  best  material  to  use  for  this  purpc 
and  Ijoth  dee]»  and  superlicial  sutures  slioukl  be  employed.  Of  thi 
deep,  about  ten  should  be  insert efl  about  lialf  an  inch  or  rather  nior© 
apart.  They  are  introduced  half  an  inch  from  tlie  edge  of  the  wotind 
on  a  half-curved  or  fully-curved  needle,  and  are  brought  out  on  the  cut 
surface  close  to,  but  not  including,  the  d(?cidual  surface  of  the  uterus. 
For  the  superficial  ones  LembertV  sutui*e  is  made  use  of,  fine  silk  being 
introduced  one-third  of  an  inch  fnnu  the  cut  edge  of  the  peritomeum 
and  l>rought  tmi  again  close  to  the  edge,  the  reverse  procedui'e  being 
adojited  on  the  Hiipr>site  side.  When  the  sutuivs  are  tied,  the  two  edges 
of  peritonaeum  an*  tunied  in,  and  are  in  apposition  along  the  line  of 
incision. 

Sterilisation  of  Patient. — If  the  condition  requiring  Caesarian 
section  is  oue  which  cannot  be  remedied,  and  the  patient  runs  the 
risk  of  a  8uliisff|iient  pregnancy,  she  should  be  sterilised,  l^his  is  done 
by  reuioviug  as  much  as  possible  of  the  FaOopian  tube. 

The  tube  being  picked  up,  a  double  ligature,  threaded  on  a  pe<licle 
needle,  is  passed  tlu'ough  tlie  broad  ligament  a  sufficient  distance  l>elow 
it.  The  loop  having  been  divided,  the  two  strands  are  interlocked,  and 
one  is  tied  round  the  tube  close  to  its  uterine  end,  whilst  the  other  is 
tie*l  round  the  i'vk^  edge  of  the  broad  ligament  beytmd  the  fimbriated 
extremity.  The  tjvary  should  not  be  included  in  the  ligature,  which 
should  be  carried  l>ctween  it  and  the  Fallopian  tube.  The  tube  is  then 
cut  away  between  the  two  ligatures. 

The  subsequent  st-ages  of  the  operation  and  the  afteMi'eatnient  are 
similar  to  those  described  in  the  operation  of  ovariotomy. 


PORRO'S    OPERATION. 

Porro's  moflification  of  CBesarian  section  consists  in  Rupra-vaginal 
amputation  of  the  uterus  and  fixation  of  the  sttinip  in  the  lower  angle 
of  the  wunnd.  Hut  under  this  heading  are  now  ineliuled  partial 
hysterectomy  ^\'ith  intra-peritonieal  ti^eatnient  of  the  stump  and  total 
hysterectomy. 

The  siniplei^t  method,  and  the  one  best  ada]>ted  for  those  inexperienced 
in  abdominal  surgery,  is  tlie  operation  devised  hy  Porro.  It  lias  received 
varifnis  modifications,  and  that  described  by  Mr*  Herman  (I)i(fi<*uJt 
Lahonr)  after  tlie  method  of  the  late  Mr.  Lawson  Tait,  may  be  regarded 
as  the  best  m\  aeeumit  of  the  s implicit}^  of  its  details  and  the  few 
instrunien  ts   rer | u i  re<  i . 

The  abdomen  having  been  opened,  as  described  in  Caitsarian  section, 
a  rubber  tube,  two  feet  long,  is  slipped  over  the  fundus  and  adjusted 
round  the  lower  part  of  the  uterus.  The  ends  of  the  tube  are  tied  in  a 
single  hitch,  and  prevented  from  ^slipping  by  being  grasped  in  a  pair 
of  forceps.  The  uterus  is  then  opened  at  one  point,  and  the  incision 
enlarged  by  tearing  with  the  fingers*  The  child  is  tlien  extracted. 
The  utenis  is  now  brought  out  of  the  abdumen,  the  ligature  tightened 
if  necessary  and  tied  a  second  time.  Two  knitting  needles  are  passed 
from  side  to  side  through  the  flattened  rubl>er  tube  and  the  cervix ,  and 
the  uterus  cut  off  about  threc-c|uartert>  of  an  inch  above  the  needles. 
The  aVidominal  wound  is  sewn  up  with  interrupted  silkwonn  gnt 
sutures  about  two-thirrls  of  an  inch  apart,  the  lowest  stitch  being  passed 
through  the  stuin]>  l>eIovv  the  elastic  ligature,  as  well  as  through  tlie 
abdominal  wall.  The  stump  is  dressed  with  iorloforni  and  tannic  acid 
pow^der,  and  covered  with  a  layer  of  dry  dressing. 

This  operation  carries  with  it  thfe  risks  and  disadvantages  already 
mentioned  in  the  section  on  hysterectoin^s  and  the  expert  operator  will 
prefer,  after  removing  the  uterus,  to  treat  the  stump  by  the  intra- 
peritonEcal  method.  The  details  nf  this  operation  are  similar  to  those 
mentioned  above  in  the  removal  of  the  uterus  for  fibroids. 

Indications  for  the  operation  ai'e  as  follows  : — 

K  Failure  of  the  uterus  to  contract  after  removal  of  the  child. 

2.  Injuries  to  the  uterus  sustained  in  efforts  to  deliver  through  the 
pelvis,  such  as  rupture. 

3.  The  fact  that  the  operator  is  inexperienced.  in  this  case  he 
should  adopt  the  method  of  amputation  with  fixation  of  the  stump 
in  the  abdominal  wound,  as  described  above. 

Removal  of  the  utenis  may  be  indicat^^d  in  the  radical  treatment  of 
the  condition  giving  risr  to  the  obstruction.  This  gives  such  further 
indications  as  follows  :— 

4.  When  the  uterus  contains  myomatous  tumours  which  block  the 
pelvis,  or  which  cannot  safely  be  removed  by  myomectomy  (Kelly). 

5.  When  there  are  bUateral  ovarian  tumours,  and  no  sound  part  of  an 
ovary  can  be  found  and  left  (Kelly). 

6.  When  the  patient  is  suffering  from  osteo-malacia  (Herman),  The 
removal  of  the  uvaries  has  been  found  to  have  a  curative  effect  on 
this  disease.  In  the  two  latter  conditions  the  uterus  is  removed,  as  it  is^ 
no  longer  of  nse  to  the  patient  after  the  ovaries  have  been  taken  away* 
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7.  When  there  is  cancer  of  the  cen'ix  (Kelly).  If  this  condition 
is  found  to  exist,  and  hysterectomy  is  decided  on,  the  whole  utenia 
must  be  removed. 


ECTOPIC    GESTATION. 

From  the  point  of  view  of  treatment  cases  of  extra-uterine  jjestatioi:::: 
are  best  considered  under  three  headings :  (i)  Before  rupture  has  take^ 
place;  (2)  at  the  time  of  rupture  ;  (3)  after  rupture. 

1.  Cases  in  which  the  Tube  is  Unruptured. 

As  rupture  of  the  tube  almost  invariably  occurs  before  the  ten^jj 
week,  this  class  may  be  held  to  include  cases  of  extra-uterine  gestatioxi 
up  to  two  and  a-half  months.     It  is  rarely,  however,  that  the  condition 
is  diagnosed,  and  after  diagnosis  it  is  not  unlikely  that  the  condition 
may  be  found  to  be  one  oiF  hydro-  or  pyo-salpinx.      If  there  is  anr 
suspicion  that  a  tubal  pregnancy  exists,  the  patient  should  submit  to ' 
oi>eration  at  once.     Delay  means  the  risk  of  rupture  and  severe  or  fatal 
haemorrhage.     The  operation  is  practically  identical  with  that  described 
for  ivmoval  of  the  appendages.     Adhesions  are  recent,  and  do  not  give 
rise  to  much  trouble.     Care  nmst  be  taken  not  to  rupture  the  sac  in  the 
seimration  of  adhesions  or  in  drawing  it  up  into  the  wound  for  the 
purpose  of  ligaturing  the  broad  ligament.     Should  severe  haemorrhage 
from  this  cause  occur,  it  should  be  controlled  by  quickly  applying  the 
ligatures  to  the  pedicle,  or  by  controlling  the  blood-supply  at  the  uterine 
comu  and  the  brim  of  the  pelvis. 

2.  Tubal  Abortion  or  Buptiire. 

The  condition  most  often  calling  for  operative  measures  is  the  result 
of  rupture  of  the  tube,  or  abortion.  Rupture  ma}'^  take  place  either  into 
the  peritonceal  cavity  or  between  tlie  layers  of  the  broad  ligament.  It 
more  often  happens,  however,  that  haemorrhage  takes  place  into  the 
foital  membranes,  with  the  production  of  a  mole,  and  this  is  expelled 
in  whole  or  in  part  through  the  dilated  ostium  of  the  Fallopian  tube 
into  the  peritonaeal  sac.  This  event,  which  is  knowA  as  tubal  abortion, 
is  accompanied  by  haemorrhage.  Though  likely  to  be  continuous  or 
frequently  repeated,  the  bleeding  is  much  more  moderate  in  amount 
as  a  rule  than  that  following  a  rupture,  which  is  often  profuse  and 
attended  with  grave  danger  to  life. 

Should  an  operation  be  performed  in  all  cases  in  which  this  accident 
is  diagnosed  ?  We  know  that  many  cases  get  well  if  left  alone,  though 
what  proportion  they  bear  to  those  requiring  operation  we  cannot  at 
present  say.  A  patient  occasionally  dies  of  haemorrhage  before  assist- 
ance can  be  obtained,  whilst  in  many  instances,  on  the  other  hand,  the 
initial  symptoms  are  so  slight  that  the  patient  pays  but  little  attention 
to  them,  and  it  is  only  on  account  of  a  persistence  or  a  recurrence  of 
pain  that  a  surgeon  is  called  in,  perhaps  weeks  after  the  onset.  When 
the  symptoms  are  so  grave  that  life  is  threatened,  there  can  be  no  doubt 
as  to  the  advisability  of  immediate  ojieration.  But  if  the  patient  is 
recovering  when  first  seen,  and  the  collapse  and  signs  of  lisemorrhage 
are  not  severe,  the  indications  are  less  clear.  There  is  no  doubt  that 
in  most  cases  no  ill  results  will  follow  from  delay  for  a  time.  But 
though  the  initial  bleeding  is  slight,  it  may  recur  later  with 


ECTOPIC  liESTATlOX. 


575 


•verity*  and  tht^  ciaiii;vr  of  temporisiiif;^  in  any  recent  case  shoulrl  rnn- 
^eqnently  Ix*  fully  rtx^ot^niised.  If  a  diagnosis  of  rupture  into  a  hn>ad 
i^ment  can  he  made,  it  is  perfectly  justiftable  to  wait  awhile,  as  tlie 
Ut'niorrhage  will,  in  all  proliability.  soon  cease,  and  the  lueniatocele  ran, 
f  necessity  arises,  he  dealt  with  later  hy  dmina^*'e. 

The  Operation. — An  incision,  four  to  five  inches  long,  is  mad©  in  tlie 
l&edian  line  and  carried  \\'ell  down  to  the  pubes.  If  the  case  18  a  severe 
me,  blood  may  at  once  escape  from  the  abdojnen  when  the  pcritfuianun 
opened.  This  is  mopped  and  scooped  out  as  rapidly  as  possible,  and 
it  appears  tfiat  luemorrhagc  is  contimiint?,  no  attempt  should  l_>e  made 
cleanse  the  peritonteal  sac,  bnt  the  bleccbni:  controlled  at  once.  This 
done  by  identifying  the  fuiubis  aTid  tracing  the  aftcctcd  tube  outwards 
romthis.  The  sac  is  drawn  np  towards  the  wonnd,  and  a  pair  of  Hpencer 
>l!s's  forceps  are  applied  to  the  uterine  end  of  the  tube,  so  as  to  include 
its  gmsp  the  terminal  branches  of  the  uterine  artery,  and  a  second 
ir  to  the  broad  ligament  at  the  briin  of  the  pelvis  to  secure  tlie 
ivarian  artery.  The  al)domen  can  tlien  be  clt^ansed  by  means  of  sponges 
^r  by  washing  out  with  warm  water,  and  the  parts  inspected.  The  (ube 
then  brought  up  into  the  wound  and  ligatures  applied,  as  described 
the  section  on  the  removal  of  the  app^'iidages. 
3,  Altar  Rupture  of  Sac. 

In  the  majority  of  cases,  fortunately,  the  ftetus  is  destroyed  in  the 
rly  mouths  of  jiregnancy,  eithei-  in  the  tube  or  after  its  escape  into 
lie  abdominal  cavity  or  between  the  layers  nf  the  broad  ligament, 
treatment  then  resulves  itself  into  dealing  with  a  collection  of  blood 
the  pelvis,  either  shut  off  hy  adhesions  anrl  ntatted  viscera  from  the 
[eneral  pei*itonEeal  cavity,  or  lying  between  the  layers  of  the  broad 
Igament.  If  there  is  no  evidence  that  bleeding  is  recun'ing,  the 
totient  should  be  treated  by  rest,  in  the  hojies  that  the  hamiatocele 
ill  t^ubside. 

If  on  account  of  recurrent  attacks  of  pain  and  marked  anicinia  there 
reason  to  suspect  i^ejieated  lucmorrha^es,  abdominal  section  should 
p  performed  and  tlie  tube  removed.  This  will  differ  from  the  ojieration 
Indertaken  at  tlie  time  uf  rujiture  in  that  the  tube  and  blood-clot  will 
^  found  enclosed  by  adhesions  and  matted  l^owel  and  omentum.  These 
iter  nuist  be  carefully  separated  until  the  sac  and  surrounding  bloorl- 
dot  are  brought  into  view.  The  tube  is  then  dealt  with  as  previously 
escribed. 
If  there  arc  no  signs  of  fresh  bleeding,  and  the  htematocele,  which 
bulging  down  Douglas's  pouch,  shows  little  tendency  to  dinnnish  in 
ttze  as  the  result  of  rest,  it  sliould  be  treated  l>y  drainage  through  the 
'agina.  When  rupture  has  taken  place  inttj  the  Ijrofid  ligament,  Dr. 
"Telly  (/(X'.  i*ujmt  a7.,  voh  ii.  p.  456)  considers  that  the  proper  treatment 
to  evacuate  and  di'ain  the  sac  extra-peri  tun  anally,  either  by  the  vagina 
r  above  Foupait's  ligauient.  It  should  be  opened  in  the  latter  situation 
hen  *'the  sac  elevates  the  ]>eritona?uui  t.>f  the  anterior  abdominal  wall, 
)  as  to  be  easily  accessible  from  the  front/' 
If  the  f(utus  sui'vivcs,  the  dangers  of  operation  increase  as  jn^gnancy 
advances,  and  no  time  should  lie  lost  in  arranging  for  as  early  an 
operation  as  possible.  The  gi*eat  ditlicnlty  that  the  surgeon  has  to 
nteud  with  is  the  ti-eatment  of  the  placenta.  This  organ  and  its 
ite  are  certain  to  bleed  veiy  freely  at  the  operation  if  any  detachment 
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occurs ;    and  if  the  placenta  is    left  behind  in    the  sac   there  is  tbi 
greatest  possible  risk  of  septic  absorption. 

If  the  incision  in  the  abdominal  wall  can  be  made  so  as  to  avoid  tl%^ 
organ,  whose  position  may  be  sometimes  recognised  by  palpation  (ne^r  ^ 
by  auscultation,  and  this  must  be  remembered,  since  many   authc^^ 
wrongly  state  that  the  situation  of  the  placenta  can  be  ascertained   ^ 
means  of  the  uterine  bruit)  so  much  the  better.     The  best  place    f^ 
choose  is  where  the  foetxil  outlines  can  be  most  plainly  felt.     The   ^g^, 
should  be  opened  extra-peritoneeally  if  possible.     The  child  is  extracted 
and  a  clamp  put  on  the  cord,  which  is  divided  on  the  maternal  side  of 
the  clip.     If  there  is  any  possibility  of  completely  removing  the  sac  tliis 
should   be  carefully  considered,  as  by  such  a  procedure  much  of  the 
difficulty  afterwards  is  removed.     It  is,  however,  scarcely  ever  possible 
to  do  so,  and  the  sac  must  be  stitched  to  the  edges  of  the  abdominal 
wound.    The  blood  should  be  allowed  to  escape  as  completely  as  possible 
from  the  placenta  through  the  divided  vessels  of  the  cord,  and  if  the 
placenta  cannot  be  safely  stripped   off  the   sac-wall  it  must  be  left 
behind,  and  the  cord  should  be  cut  short  off.     The  sac  is  then  plugged 
with  strips  of  gauze  during  the  time  that  the  placenta  is  being  expelled. 
The  opening  must  be  carefully  watched  and  not  allowed  to  close,  and  no 
accumulation  of  fluid  is  to  be  permitted. 

If  the  child  has  been  dead  for  some  weeks  at  the  time  of  operation, 
and  the  circulation  through  the  placenta  has  dwindled  considerably,  it 
may  not  be  difficult  to  remove  the  placenta  ^nthout  much  bloodshed, 
and  this  should  always  be  attempted;  if  it  cannot  be  done,  the  case  must 
be  treated  in  the  way  just  described. 


CHAn^ER   XVIIL 

SACRO-ILIAC    DISEASE. 

AJITHBECTOMY, 

It  has  been  shown  that  tht*  prognosis  in  thi^  disease,  usually  looked 
upon  as  so  g^rave,  is  much  better  if  the  same  radical  methods  of  treat- 
ment, wliich  have  proved  so  satisfactory  in  other  joints,  are  applied  Ui 
the  sacro-iliac  sj-nchondrosis, 

Mr,  Collier  first  drew  attention  to  the  above  fact  with  a  case  success- 
fully treated  by  trephinin^^  (Lancet,    18S9,   voL   ii,   p.  787),   and   Mr. 
Makins  and  Mn  Goldin^  Bird  followed,  each  surgeon  publishing  three 
Jmccessfnl  cases  (Clin.  ^^boc.  Tra/is.,  vol.  xxvi,  p.   127,  and  vol.  xxviii. 
186).     The  following  points  are  taken  fi-om  these  papers: 
Operation* — The  joint  is  exposed  by  a  enicial  inrision  (Makins),  or 
flap  (Collier.   Guiding    Bird).     Tii   the   words  of  the  last-named 
n,  *'a  semicircular  flap  of  skin  and  subcutaneous  tissue  over  the 
area  of  the  joint,  and  having  its  convexity  correspon<ling  to  the 
terior  edge  of  the  ilium  is  dissected  upwards  and  forwards,  aud  the 
derlying  glutiei  are  detached.     The  bone  being  thus  freely  exposed,  a 
rge  trephine  is  applied  at  the  root  of  the  posterior  inferior  iliac  spine, 
d  in  a  line  drawn  from  the  top  of  that  spine  to  the  junction  of  the 
terior  with  the  middle  third  of  the  iliac  crest.  ....    Vhr  ilium  at  the 
of  operation  is  very  thick,  but  the  disc  of  bone  removed  should 
quite  dowTi  to  the  joint/'     The  trephine-opening  is  then   eufti- 
y  enlarged,  the  articular  surfacea  cut  away  with  a  gouge  or  forceps 
iil^iciently  to  enable  the  surgeon  to  explore  the  peivie  surface  of  the 
>  and  to  liberat*^  any  pus  lying  on  this  aspect.     The  sharp  spoon,  or 
ker's   flushing  gouge  (p.  601)   is   then   thoroughly  used,  all  frag- 
of  bone,  granulation  tissue,  or  loosened  cartilage  removed,  and 
ly  sinuses  present  laid  open.     Sterilised  iodofonu  having  been  next 
"  ?d,  the  soft  parts  are  lightly  drawn  together  with  a  few  sutures.    A 
outside,  or  a   Thomas's  hip-splint,  should  be   used   at    first,  but 
quently,  ail  that  is  needed  is  a  well-fitting  pelvic  belt,  as  advised 
Mr.  Hiltoo. 
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OPERATIONS  ON  THE  HIP-JOINT. 

AMPUTATION    AT    THE    HIP-JOINT.     EXCISION  OF 
THE    HIP-JOINT. 

AMPUTATION    AT  THE    HIP-JOINT    (Figs.  224-233). 

This  formidable  operation  has  been  much  simplified  of  late  years  by  the 
most  important  improvement  of  Mr.  Fumeaux  Jordan,*  whose  method 
should  replace  all  others  in  every  possible  case.  It  will  be  described 
fii'st  here,  and  a  few  of  the  other  methods,  sufficient  for  all  practical 
purposes,  will  be  given  afterwards. 


•  Dr.  W.  E.  Arnold,  assistant-surgeon  U.S.  Navy,  has  kindly  drawn  my  attention  to 
the  fact  that  an  amputation,  in  all  essentials  the  same  as  Fameaux  Jordan's,  wm 
performed  as  long  ago  as  1806  by  Dr.  W.  Brashear  in  Bardstown,  Kentucky.  The 
following  account  taken  from  a  letter  by  Dr.  Brashear  will  be  found  in  Dr.  Mott's 
edition  of  Velpeau's  Surgery^  in  a  summary  of  hip-joint  amputations  by  Dr.  Bre,  of 
Tennessee.  The  patient  was  a  lad,  aged  17.  An  operation  on  the  thigh  in  the 
ordinary  manner  was  determined  upon,  as  remote  from  the  hip-joint  as  circumstancee 
might  justify  (in  this  case,  about  mid-thigh).  The  amputation  was  performed  and  the 
arteries  secured.  The  great  step  was  to  make  an  incision  to  and  from  the  lower  end  of 
the  bone  externally  over  the  great  trochanter,  to  the  head  of  the  bone  and  upper  part 
of  the  socket.  The  dissection  of  the  bone  from  the  surrounding  muscles  was  simple  and 
safe,  by  keeping  the  edge  of  the  knife  resting  against  it.  The  bone  being  disengaged 
from  its  integuments  at  its  lower  extremity,  was  then  turned  out  at  a  right  angle  from 
the  body,  so  as  to  give  every  facility  in  the  operation  to  separate  the  capsular  ligament 
and  remove  the  head  from  its  socket.  The  patient  made  a  good  recovery.  Judging 
from  a  letter  from  Prof.  Oilier  to  Mr.  Shuter  {loc,  infra  oit.)  the  former  aorgeon  had 
recommended  this  method  in  1859,  and  performed  such  an  operation  onoe. 
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MothodH. — I.  Furneaux  Jordan,  IL  Antero-posterior  Flaps. 
II.  Lateral  Flaps.  IV\  Modified  Lateral — viz.,  Ant ero- internal 
ind  Po at ero- external — Flaps. 

L  Furneanx  Jordan's  Method  (Fig.  226).— By  amputating  through 

le  thigh  a.%  low  clown  as  possible,  and  shelling  out  and  disarticulating 

e  femur,  it  is  now  possible  to  avoid,  in  hirt^e  measure,  those  dangers 

lieh  were  formerly  inseparable  from  the  ojje ration — viz.:    i.  Shock* 

le  limb  being  removed  much  farther  froiu  the  trunk,     2.  Ha3morrhage. 
Abundant  room  is  afforded  for  compressinri  of  the  common  femoral, 

d  the  vessels  behind.  A.  The  large  vessels  can  easily  be  secured  on 
he  face  of  the  stump,     c.  The  glutt^al  and  sciatic  arteries  remain  un- 

cached,  the  haemorrhage  from  these,  in  the  ulder  operations,  being  a 
mrce  of  serious  danger.     3.  Sejitic  changes.     By  the  other  methoils, 

le  copious  discharge  of  bloody  serum  from  the  large  wound,*  being 
cured  out  close  to  the  anus  and  genitals,  was  very  liable  to  infection. 

jT  this  operation,  both  the  end  of  the  stump  and  the  \k'onnd  on  the 

tter  side  can  be  more  easily  drained  and  kept  aseptic.     In  making  use 
this  amputation,   especially   for  hip   di.sease  or  failed  excision »  the 

rgeon  should  not  attempt  too  much  to  secure  primary  union,  f     4. 

le  stump  is  a  better  one.     It  is  longer,  more  mobile,  and  occasionally, 
in  amputation  for  acute  periostitis  or  necrosis,  it  is  possible  to  pre- 

rve  much  of  the  periosteum  from  tlie  upper  half  of  the  femur,  and  a 
ord  f  will  be  left  which  will  render  the  stump  movable.     Whether  in 

LjT  case  an  artificial  limb  can  be  worn  for  more  than  about  half  an 
tour  at  a  time  is  very  doubtful. 

Methods  of  Controlling  HBemorrhage  during  Amputation  at  the 
lip-Joint, 
I.  Elastic  Comfrreadmi  %  J&i\fa7i  Llojjff'^^  Mefhoil  (Fig*  226). — This 

mf  be  applied  at  the  junction  of  the  limb  and  trunk,  without  int^r- 

•  Am  will  be  shown  below,  the  wound  in  n  Fumuaux  Jordan  amputation  ia  also  a 
irge  one,  but  much  more  happily  placed  for  being  drained  and  kept  sweet, 
t  Verneuil  (farw  Acad,  d/^  Med..  1877). 

%  The  committee  of  the  Clinical  Soctctv  appointed  to  examine  Mr.  Shuter'a  caae  of 

,b-perio8teal  umputation  of  the  hip-joint  reported  (Trtim,.  voh  ivi.  p.  89).  (i)  thai, 

liough  there  wai^  a  firm,  resisting  cord  of  eoiisjiderable  8ize  in  the  centre,  which  afforded 

mttscles  a  common  point  of  attachment,  there  wan  not  sufficient  evidence  to  enable 

\tm  to  stfttc  that  this  cord  containcil  bone ;  (2)  that  the  nm&cleH  were  in  a  high  state 

nutrition,  the  patient  not  only  powerfully  llexiug,  extending,  ah<iuctmg,  and  ad- 

ctlog  hia  htump.  but  lx^in§rable  to  communicate  all  thoi^e  movements  to  the  artificial 

ttb. 

Mr.  Sbuter  in  hia  paper  {Inc,  mpra  eit^  says  that  Ins  patient  was  able  to  wear  an 

ifictal  limb  "  for  some  bourn  nearly  every  day  for  a  period  of  about  five  months, 
then  forbad  his  wearing  it  for  a  time  on  account  of  a  tender  sinua  which  opened 
ipodt«  to  the  acetabulum.'*  In  the  notes  of  this  case,  quoted  by  Mr.  Holden  in  hia 
►ituary  notice  of  Mr,  Shuter  iSt.  Bttrthol.  H&tp.  U/p.,  voL  xix,  p,  38),  it  is  fitate<l 
At  »*the  fitump  was  sufBeient  to  enable  the  patient  to  wear  an  artificial  limb  for  a 
Ijne,  bat  he  was  obliged  to  leave  it  off  on  account  of  its  weight/'  I  have  now  per- 
irmed  thia  amputation  «even  times.    8ix  recovered,  and,  in  one  of  my  three  cases  in 

ulta,  a  delicate  girl  of  22  has  been   able  to    wear  a  very  light   limb,  ntadc  by 

S.  Maw,  Son  and  Sous,  for  three  hours  at  a  time.      In  such  cases  as  these, 

'here  the  patient  is  much  reduced  by  long-standing  hip  disease,  and  the  periosteum 

«tiU  adherent  to  the  wasted  femur,  it  is  not,  in  my  opinion,  adviaiable  to  upend  time 

stripping  it  off.    While  the  shock  of  the  hip-joint  amputation  is  much  lessened  by 
i&  method,  it  cannot^  of  course,  be  entirely  removed. 
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ferin^  with  the  operator,  by  the  following  method :  While  the  patient 
is  passing  under  the  anaesthetic,  the  limb  is  emptied  of  blood  by  elevation 
and  application  of  Esmarch's  bandages  as  far  up  as  the  tissues  are 
healthy ;  the  patient  is  then  rolled  over  on  to  his  sound  side,  and  a 
piece  of  rubber  bandage  about  two  yards  long,  and  stoat  enough 
to  require  decided  exertion  to  stretch  it  out  fully,  is  doubled  and 
passed  between  the  thigh  and  trunk,  its  centre  lying  between  the 
anus  and  tuber  ischii.  A  white  roller  bandage  of  appropriate  size  k 
then  laid  over  the  termination  of  the  external  iliac  artery.  The  ends  of 
the  rubber  bandage  are  now  to  be  firmly  and  steadily  drawn  in  a 
direction  upwards  and  outwards,  one  in  front  of  the  groin  and  one  over 
the  buttock,  to  a  point  above  the  centre  of  the  iliac  crest,  sufficient 
tightness  being  employed  to  stop  all  pulsation  in  the  femorals  or  tibiab. 
The  front  part  of  the  band  passing  over  the  white  bandage  occludes  the 
external  iliac  and  runs  parallel  to  and  above  Poupart's  ligament.  The 
posterior  part  runs  across  the  great  sacro-sciatic  notch  and  controls  the 
branches  of  the  internal  iliac.  If  the  surgeon  is  short-handed,  instead 
of  the  cords  being  held  by  an  assistant,  they  may,  by  means  of  tapes 
strongly  stitched  to  them,  be  thus  secured :  having  been  dra\^Ti  with 
full  tightness  up  to  the  centre  of  the  iliac  crest,  they  may  be  crossed 
over  to  the  opposite  side  and  tied  firmly  (over  lint)  midway  between 
the  crest  and  the  top  of  the  great  trochanter.  If  a  strong  and  tmstr 
assistant  is  forthcoming,  it  will  be  better  to  leave  the  bandage  in  hi 
hands,  but  in  the  case  of  an  adult  whose  tissues  are  not  wasted,  and  on 
a  hot  day,  the  exertion  is  not  a  slight  one.* 

Whether  the  bandage  be  held  or  tied,  especial  care  must  be  taken 
that  it  does  not  slip  from  off  the  external  iliac  nor  over  the  tul^er  ischii. 
It  is  a  good  plan  to  pass  the  ends  of  the  india-rubber  band  over  a  slip 
of  wood,  so  as  to  diminish  the  prolonged  pressure  on  the  hands.  To 
prevent  the  bands  slipping  down  in  the  way  of  the  surgeon,  two  loops 
of  tape  or  bandage  may  be  thus  employed :  each,  about  two  feet  in 
length,  is  placed  longitudinally,  before  the  elastic  band  is  applied,  the 
one  over  the  groin,  the  other  well  behind  the  great  trochanter,  the 
centre  of  each  being  where  the  elastic  band  will  go.  When  the  band 
has  been  applied,  these  form  loops  by  means  of  which  the  band  is  kept 
well  out  of  the  operators  way,  both  at  Poupart's  ligament  and  behind 
the  great  trochanter  (Jordan  Lloyd,  Lancet,   1883,  vol.  i.  p.  897). 

2.  FauVs  Method  {Lancet,  vol.  i.  1895,  P-  214).  This  is  a  modification 
of  the  above,  the  elastic  tourniquet  being  kept  in  place  by  means  of 
two  strips  of  calico  bandage.  One  passes  under  the  tourniquet  in  front 
and  behind,  and  over  the  point  of  the  opposite  shoulder,  the  other  passes 
under  the  tourniquet  in  the  same  way  and  round  the  opposite  hip. 
Mr.  Paul  has  tested  his  plan  in  seven  cases,  in  all  of  which  it  acted 
))erfectly  satisfactorily. 

3.  Macew&ii8  Method  of  Gompressuyti  of  the  Abdominal  Aorta  {Ann,  of 
Surg.,  1894,  vol.  i.  p.  i). — Prof.  Macewen  has  used  the  following  for 
many  years,  and  has  found   it   simple,  always   ready,   easily  applied 

•  As  will  be  seen  from  the  description  of  the  operation  below,  this  exertion  is  only 
required  during  shelling  out  of  the  femur,  a  step  often  simplified  by  a  previon*  ex- 
cision. During  the  circular  amputation  in  the  lower  third  of  the  thigh,  and  the 
Bocuring  the  large  vessels  here,  there  is  abundant  room  to  control  these  by  an  Baiiardi*>- 
bandage  applied  in  the  usual  way. 
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and  efficient.  No  injmy  has  followed  to  the  small  intestines.  If 
the  patient  vomits  or  coughs  violently,  the  presstn-e  must  be  tem- 
porarily increased.  As  the  patient  lies  on  hi^  hack  on  the  table,  the 
as^i^stant,  facing  the  patient's  feet,  stands  on  a  stoal  at  the  left  side 
"t  the  table  in  a  line  with  the  umbilicus*  He  then  places  his  closed 
right  hand  upon  the  aMomen,  a  little  to  the  left  of  the  middle  line. 
the  knuckleft  of  the  index  linger  first  t^^^iuchinf^  the  upper  bonier  of 
the  umbilicus  so  that  the  whole  shut  hand  will  embrace  about  three 
inches  of  the  aorta  above  its  bifurcation.  The  assistant  then  standing 
upon  liis  lefl  foot,  his  right  foot  crossing  his  let't»  leans  upon  his  right 
hand,  and  thereby  exercises  the  necessary  amount  of  pressure.  With 
the  index  finger  resting  upon  the  common  femoral  at  the  brim  of  the 
pelvis,  the  assistant  can  easily  estimate  the  weight  necessary  for  the 
purpose.  In  this  way  an  efficient  assistant  can  control  the  circulation 
for  half  an  hour  without  fatigue. 

4.   Wyeth\H  Bloodlei^A  Method  of  A77ij*idatkrti  ol  the  Hij^JoinL—l  have 
mentioned  this  in  the  account  of  amputation  at  tJie  shoulder-joint  at 

Fi(i.  224. 


Wyetb*K  bloodless  metliod  of  Ainpiit&tiou  At  the  hlp^joint. 

RT  140,  Vol.  T.  It  has  been  largely  used  by  American  surgeons,  and  lias 
given   excellent  results.      It   shares,  with    the    methods  of  Davy  and 

[Tylden  Bro\^me's  special  clamp  (A tin.  of  N//r;/..  Feb,  1856,  p.  153),  the 
objection  of  needing  a  special  a|iparatus  which  will  not  be  always  at 
hand.  Further,  the  pins  must  l>e  passed  with  exactness,  and  unless  of 
suflicient  strength  will  certairdy  bend  under  the  strain  of  the  cord 
above.  Its  use  is  thus  described  (Ann.  of  Sunj.,  1897,  voL  i,  p.  132): 
**The  limb  to  be  amputated  should  be  emptied  of  bloml  by  eleva- 
I       tion   of   the    foot,  and    b}^  the   applicatiiui    of  the   Esmarch    bandage, 

I  commencing  at  the  toes.  Under  certain  conditions,  the  bandage  can 
be  only  partially  applied.  When  the  tunioui-  exists,  or  when  septic 
inliltration  is  present,  pressure  should  be  exercised  only  to  within  five 
inches  of  the  diseased  ]>ortion,  for  fear  of  driving  the  septic  material 
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into  the  vessels.  After  injuries  with  gTf>at  destruction,  crushing  of" 
piilpefaction,  one  must  genorally  trust  to  elevation,  ae  tlie  Esmarfh 
bandage  cannot  always  l>e  ap})]ied.  While  the  memlier  is  elevated,  and 
before  the  Ksnmt'ch  bandage  is  removed,  the  rubber  tubing  constrictor 
is  applied.  The  object  of  this  constriction  is  the  occlusion  of  every 
vessel  above  the  level  of  the  hip-joint,  peimitting  the  disarticalation  to 
be  completed*  ajid  the  vessels  secured  without  haemorrhage  and  before 
the  tourniquet  is  removed.  To  prevent  any  possibilitj  of  the  toumiquer 
slipping,  I  employ  two  large  steel  needles  or  skewers,  three-sixteentha 
of  an  inch  in  diameter  and  tt^n  inches  long,  one  of  which  is  introdncd 
ont^-fourth  of  an  inch  below  the  anterior  superior  spine  of  the  ilium  and 
slightly  to  the  inner  side  of  this  prominence,  and  is  made  to  traverse 
suj>erfieially  for  abc»ut  thret^  inches  tlie  muscles  and  fascia  on  the  outer 
side  of  the  hijn  emerging  una  levt^l  with  the  point  of  enti-ance  (Fig.  224.) 
The  point  of  the  secotid  needle  is  thrust  through  the  skin  and  tendon «f 
origin  of  the  adductor  longus  muscle  half  an  inch  below  the  crotch,  tlie 
point  emerging  an  inch  below  the  tuber  ischii.  The  points  should 
l>e  shielded  at  once  with  cork  to  prevent  injury  to  the  hand* 
of  the  operator.  No  vessels  are  endangered  by  these  skewers.  A 
mat  or  compi'ess  of  sterile  gauze,  about  two  inches  thick  and  four 
inches  square,  is  laid  over  thv  femoral  artery  and  vein  as  they  cross  the 
brim  of  the  pelvis  ;  over  this  a  piece  of  strong  white  rubber  tubing,  hilf 
an  inch  in  diameter  when  unstretched.  and  long  enough  when  in  position 
to  go  five  or  six  times  around  the  thigh,  is  now^  w^ound  very  tightly 
ai-ound  and  above  the  fixaticm^needles  and  tied.  Except  the  ^niftll 
quantity  of  blood  between  the  h'mit  of  the  Esmarch  bandage  and  th*^ 
constricting  tube,  the  extremity  is  bloorlless  and  will  remain  so/* 

The  Esmarclf  s  bandage  is  now  removed  and  a  circular  incision  is 
made  six  inches  below*  the  tourniquet  joined  by  a  longitudinal  inciaion 
commencing  at  tlie  tourniquet  and  passing  over  the  trochantenuajor. 
A  cuff  including  the  subcutaneous  tissue  down  to  the  deep  fascia  i* 
dissected  otf  to  the  level  of  tlie  trochanter  minor,  Alxmt  this  level  the 
remaining  soft  pa  lis  are  dividt^d  down  to  the  bone  with  a  circular  nit 
and  are  rapidly  dissected  from  the  femur.  The  vessels  should  now  V 
searched  for  and  both  arteries  and  veins  tied  with  good-sized  catgui. 
The  muscular  attachments  are  separated  so  that  the  capsular  ligament 
may  be  exposed  and  divided.  The  limb  being  used  as  a  lever,  the  thigh 
is  forcibly  elevated,  abducted,  and  adducted,  letting  in  air  and  rupturiug 
the  ligainentuni  teres.  The  tourniquet  may  now  be  carefully  Icxisened 
and  all  l)leeding  points  at  once  seized.  In  cases  of  great  exhaustioD 
Dr.  Wyeth  would  dt:>  the  operation  in  twT)  stages,  securing  the  vessel?, 
dividing  the  femur  below  the  lesser  trochanter,  closing  the  wound  and 
turning  out  the  head  of  the  ft* miir  about  two  weeks  later.  While  the 
633  cases  of  amputation  at  the  hip-joint  collected  by  Ashurst  showed  a 
mortality  of  641  percent.,  of  69  cases  perfnrnied  iti  this  manner  only 
1 1  died — a  mortality  of  15-9. 

5.  JJartfs  Lever  (Fig.  225). — This  ingenious  instrument,  introduo 
by  Mr.   l)av\%  of  the  Westminster  Hospital,  consiatfi  of  a   smootl 
turned  rod  of  ebony-wood  or  metal,  from  eighteen  to  twenty-two  in 
long,  with   the  rectal  end  t^nlarged.  bluntly  conical,  and  most  can^fulljf 
polished  and  graduated,  and  the  other  forming  the  handle. 
Oil  having  been  thrown  into  the  bowel,  the  rectal  end  is  ini 
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Fto.  225. 


(Alter  Davy, 


directed  towards  the  vessel  to  be  compressed,  and  felt  for  over  the 
Bituation  of  the  artery  through  the  abdommal  wall.  Thus^  if  the  riglit 
external  or  common  iliac  is  to  be  compressed,  the  handle  is  lowered  and 
carried   over  close  to  the  adductoi's   on 

Fe  left  side,  so  that  its  end  drops  over 
e  artery  on  the  pelvic  brim  (Fig*  225). 
Mr.  Dav}'  (Brit,  MeiL  Journ.,  1879, 
?ol.  ii.  p*  685)  claims  for  his  instru- 
pnent  the  following  ii4rnnifkf6s  :  (a) 
Moi*e  perfect  control  of  both  ex-, 
lemal  and  internal  iliacs,  {h)  It  in- 
flicts a  minimum  aoiount  of  dis- 
|turbanc«  on  the  res  juratory  move- 
iments  and  the  circulatory  system. 
(c)  It  is  generally  and  easily  ap- 
'plicable.  A  strictured  rectum  is  the 
»ole  obstacle.  [So  also  would  Ije  a 
fihort  and  tight  mesorectum.]  ((l) 
The  pressure  applied  is  easily  main- 
stained,  while  the  assistant  in  charge 
of  the  lever  is  out  of  the  way 
lof  the  operator,  (e)  Its?  application  is 
quite  safe  in  skilled  liands,  no  injury  having  evijr  resulted,  and  but 
little  pain  having  been  suffert^d.  (/)  It  is  cheap  and  simple,  (r/)  It 
has  been  successful.  ^h\  Dav}%  in  his  paper  above  quoted,  had 
^records  of  ten  cases  in  which  the  lever  had  been  employed  ;  the  total 
amount  of  blood  lost  during  tlie  ten  operations  had  l>et-rr  under  iS  oz., 
ft] id  there  liad  been  80  per  cent,  of  I'ecoveries.  Ih^ttdnffdafjes, — Simple 
and  incfenions  as  the  above  method  is,  it  is  bevond  doubt  that  it  has 
caused  a  fatal  result  from  injury  to  tlie  pei'iton£eal  coat  of  the  rectum. 
It  ia  now  likely  t-o  be  replaced  by  the  Jordan-Lloyd  method.  On 
laccount  of  the  above  risk  1  prefer  to  meet  the  hiemorriiage  either  by 
%he  above-mentioned  method,  or,  where  tliis  is  inijiossibk',  by  securing 
the  vessels  before  they  are  cut  (p.  584). 

6 .  Ctj  lit  i  rrej^M  in*  /  the  Com  mmt  I'  et  t  ioral  or  fh  e  1  'erm  ina  Hoji  of  i  k  e  Ext  em  a  I 
Jl)4ic  by  the  fingers  or  hands,  aided,  if  need  bf ,  by  a  weight.  This  is 
'only  possible  in  the  c^ise  of  a  child,  and  the  assistant  thus  employed 
is  liable  to  be  in  the  way  of  the  operator, 

7.  Lister'^  Tourniquet. — This  means  of  compressing  the  termination  of 
the  abdominal  aorta  is  not  a  light  matter,  apart  from  the  very  grave 
(operation  into  which  it  enters.  This  is  owing  to  tlie  ditticulty  of  making 
;sure  of  avoiding  such  important  stnicttires  as  the  duodenum,  pancreas, 
dolar  plexus,  and  small  intestines,  and  to  its  inteiierence  with  respira- 
ition  and  circulation.  The  bowels  must  be  tlioroughly  emptied  before- 
.hand,  and  got  out  of  the  wa}^  by  gently  rolling  the  patient  on  to  his 
(right  side  before  the  pad  is  applied.  In  the  Amer.  Texl-boftk  of  Surfj., 
p.  I  I93r  two  useful  hints  are  given,  one  to  apply  a  5?oft  sponge  between 
tlie  pad  and  the  skin^  and  the  other  to  lose  not  a  moment  in  putting 
totch-forceps  on  the  chief  bleeding  points  after  the  main  vessels  have 
been  tied,  so  that  the  tournicjuet  may  be  promptly  loosened, 

8.  Compression  of  the  Cotmnon  Iliae  ihroHtjh  an  AhdomimU  huimiQiu 
»(Dr.  C.  McBurney,  Ann.  of  Suvtj.,  Aug.  1894,  p.  181). 
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9.  Oommandinri   Hie   Main   Artery   during  the  operation   either 
seizing  a  flap  (Figs,  228  and  229),  or  by  securing  the  vessels  befoii 
they  are  divided. 

The  above  statistics  uf  Wyeth^s  method  are  very  good,  but  I  belief 
tliat  the  JurdaTi-IJovfl  uietliod,  if  carefully  carried  out,  will  give  as  go< 
results  without  the  need  of  ivlying  on  any  special  instruments  vshid 
may  not  be  at  hand  just  when  requii^d.     In  support  of  this  I  may  sad 
that  I  have  had  seven  cases  and  only  lost  one.     I  am  very  strongly  i 
opinion  that  two  methods  of  arresting  hemorrhage  here  will  be  foun 

sufficient  for  all  cases,      l.  Funieau 


Fio,  226, 


g;^. 


Jordan's    amputation,    aided   by  t 
Jordan-Lloyd's   method  of  compn? 
sion  (p.  579).     This  will  suflice  fc 
all  cases  of  hip  disease  which  for 
the  great   majority  of  cases  calling 
for    amputation    here.       2.    In   tiie 
nnieh    smaller   class   of   accident 
growths    by    using   Prof.   Maceweu' 
method   (p.   580)   and    by    securii 
the    vessels    before    they    are    c 
the   flaps  being  made  according 
the  need  of  the  cai*e.     In  every 
i»f  anip\itation  at  the  hijvjoint  sh^ 
should  be  met  by  making  a  saline  in- 
fusion while  the  amputation  is  being 
jier  formed. 

Furneaux     Jordan's     Operatit 
(Fig.  226).— Every  provir?ion  must 
takt-n    against    shock.      The    lira 
shoidd  l>e   bandaged  in  cottou-w* 
the  b<.*dy  well  wrapped  up  on  a  h* 
Furiieaiix  Jordan's  ampntatjou.    Abovt   water  table,  the  he^  kept  low,  et' 
i«i  bbnwu  the  means  of  controlling  hapraor-  given,     stimulant    rectal     injectioi 
rhige  described  at  p,  579     Lower  duwti  j^^pt,  at  hand,  and  subcutaneous  i 

art^Heen  tbo  simmer  of  an  utibealedfX<i^loii,    *   «i.:,^,,„    ^r    i^„„,i,^,-    „„4      ,♦-     *    ' 

1*1.       i.1   J   #  i.  nr        »  **i    *  lections   ot    brandy   ana    j?tr 

ami  the  raetliod  of  hbellmg  out  i>f  tbe  femur,  ■'  ,  ^  .         .  '    * 

after  ft  circular  amputfttiou  Ims  been  p^f     giveu  trom  time  to  time, 
fomied,  and  tLe  large  vcBiiels  secureiJ.  Before    commencing     the    circulj 

amputation,  I  have  the  limb  elevati 
an  Esmarch  bandage  applied  up  to  the  knee,  the  thigh  emptied 
venous  bhx^d  by  ihm  stroking,  and  a  second  Ksmarch  bandage  i* 
ai)])lied  firmly  just  below  the  trochanters,  and  the  lower  one  rernovi 
llie  iiKlia-rubber  liand  is  also  i\K  579)  placed,  lightly,  ready  in  J^iii 
The  circular  amputation  is  then  performed,  and  the  large  vess< 
fc^ecured.  The  upper  Esmarch  is  next  removed,  and  the  india-nibl 
band  lirmly  tightened  while  the  femur  is  shelled  out  or,  perha] 
disarticulated. 

The  patient's  pelvis  is  brought  to  the  edge  of  the  table  and  the  body 
rolled  a  little  on  to  the  sound  side,  the  surgeon  standing  usually  to 
right  of  the  diseased  limb — /.^„  inside  on  the  left  and  outside  on 
right  side — draws  up  the  sotY  parts  foi'cibly  with   his  lett  hand,  ami 
makes  a  circular  incision  through  the  lower  third  of  the  thigh.  ufii"P 
his   knife  as  at  p.  624,  the  assistant  who  is   in  charge  of  the  liinl> 
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rotating  it  so  eb  to  make  the  tissues  tneet  the  knife.  A  circular  cuff- 
like flap  of  skin  and  fascia?  is  then  quickly  raised  fur  about  two  inches 
and  a  half,*  an  assistant,  who  stiinds  opposite  the  surgeon,  giving  mrirh 
help  here,  by  seizing  and  everting  the  cut  edge  of  the  flap  as  the 
surgeon  raises  it.  The  flap  being  drawn  upwards  out  of  the  way,  the 
soft  parts  are  severed  by  one  or  two  vigorous  circular  sweeps  down  to 
the  bone,  and  the  large  vessels  ancl  any  ntht-rs  that  am  be  seen  are  next- 
aecnred.  Pressure!  is  now  made  with  sterilised  sponges  on  the  still 
costing  wound,  and  the  patient  being  rolled  well  over  on  to  his 
sound  side,  tlie  surgeon  cuts  along  the  outer  side  of  the  thigh,  starting 
from  the  circular  wound  and  ending  about  midway  between  the  iliac 
crest  and  top  of  the  great  trochanter.  This  incision  goes  straight  down 
to  the  lione  and  runs  into  any  excision  wound,  or  sinuses  which  may 
exist  over  the  joint.  The  soft  parts  are  then  ra})idly  stripped  otT  the 
femur,  partly  with  the  knife,  partly  with  the  finger,  the  only  difticulty 
met  with  being  along  the  linea  tispera.  If  an  excision  has  been  per- 
formed, the  operation  is  rapid!}"  coniideted,  but  if  the  head  and  neck 
remain  intact,  the  final  steps  will  be  rendered  more  difficult,  and  the 
joint  must  be  opt- ut-d  from  the  outside  by  cutting  strongly  on  the  neck 
of  the  bone,  this  being  facilitated  by  the  assistant  moving  the  limb, 
in  accordance  with  the  surgeon^s  directions,  as  different  pwirts  require 
to  be  put  on  the  sti-etch,  strong  outward  rotation  of  the  femur 
and  dragging  of  the  head  away  from  the  acetabulum  being  refpdred 
at  the  last. 

Free  dj*ainage  must  be  provided,  for  it  must  be  remembered  that  the 
wound  left  by  this  met  hod  is  a  very  large  one,  though  it  has  the 
advantage  of  being  farther  removed  from  sources  of  sepsis.  Thus, 
-especiall}"  if  the  tissues  are  rifldled  with  sinuses,  too  much  of  the  wound 
must  not  be  closed,  and,  if  shock  ia  present,  the  surgeon  must  not  wait 
to  insert  many  sutures,  but,  trusting  to  firm  bandages  over  an  aseptic 
dressing,  get  his  patient  quickly  back  to  bed*  If  disease  of  the 
acetabulum  be  present  the  surgeon  will,  if  the  patient's  condition  admit 
of  it,  attend  to  this,  the  use  of  a  sharp  spoon  (Fig.  2}/)  and  the 
insertion  of  a  drainage-tube  through  this  bone  being  specially  required 
if  j>elvic  suppuration  be  present. 

In  some  cases  shock  is  marked  from  the  beginning  of  the  operation. 
This  was  most  markedly  the  case  in  one  of  tlie  patients  mentioned  in 
the  footnote,  p.  579,  a  very  delicate  young  lad}^  of  22.  It  was 
only  by  not  waiting  fco  do  more  than  secure  the  femoi-al,  making 
firm  si>onge-pressure  on  the  flaps,  tilting  up  tlie  end  of  the  table 
*o  as  to  keep  the  head  low,  inserting  no  sutures,  but  trusting  only 
to  finu  bandaging  over  dry  gauze  dressings,  that  a  fatal  result  was 
averted. 

Amputation  by  Different  Flap  Methods. — The  following  will  be 
^iven  here,  it  being  understuod  that  in  no  case  can  any  of  them  be 
recommended  if  Furneaux  Jordan's  method  is  available ; 


•  The  surgeon  need  not  trouble  to  raifta  &  larger  drculAr  flap.  As  the  femar  ia 
xemoved,  the  muscles  lose  iheir  fixed  point  to  coniract  from,  and  are  thus  eaoilj 
<air0red. 

t  Valuable  time  should  not  be  wasted  in  trying  to  secure  oTerf  Ueedlniz-Doliit 
either  now  or  later. 


it  across  the  limb  so  that  it  emerges  close  to  the  tuberosity  of  the 
ischium.  In  travei-sing  the  limb  the  kuife  should  pass  as  close  tu  the 
capsule  as  possible,  so  as  (i)  to  get  behind  the  large  vessels,  and  {2)U* 


*  The  knif  e  represcated  here  is  needlessly  long. 
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facilitate  the  openin|2^  of  the  capsule  later  ojk  As  the  knife  emerges 
the  surgeon  will,  of  course,  he  careful  of  the  scrotiini  and  the  opposit^J 
thifjh,  and  at  this  moment  the  point  sliould  be  well  deprei^^sed,  so  as  to 
include  all  the  tissues  possible  in  the  anterior  fla]>*  With  a  rajud 
sawing  movement  a  broad  flap  in  cut^  five  inches  lon^jf^  an  assistant 
thnistin|jf  his  fingers  into  the  wound  as  it  is  made,  and  following  tlie 
back  of  the  knife,  to  secure  the  large  vessels  (Figs.  228.  229),  As  he 
then  draws  up  the  anterior  fla})  the  capsule  is  exposed,  covered  with 
more  or  less  of  soft  paits,  according  to  the 
skill   with   which  the   knife  has   been    tirst  ^'''^'*  ^^*^" 

iusertetl ;  the  assistant  in  charge  of  the 
hmb  at  this  moment  extending,  depressing, 
and  rotating  out  the  femur,  so  aa  to  put  the 
capsule  on  the  stretch,  tlie  surgeon  forcibly 
draws  the  knife  across  the  capsule^  opens  it 
freely,  and  divides  the  ligamentum  teres 
(Fig:  230}. 

The  limb  being  now  slightly  flexed,  ad- 
duct  exh  and  pulled  away  from  the  body,  the 
surgeon    severs   the    parts   attached    to  the 

threat  trochanter  and  the  outer  aspect  of  the 
imb,  and,  passing  his  knife  behind  the 
bone,  cuts  a  posterior  flap  about  four  inches 
long.  The  assistant  in  charge  of  the  limb 
will   facilitate    this  step,    and    further    the  "^^^^ 

dislocation    of   the    femur,  if  he  bring  the  '*"*^^ 

thigh  upwards  and  forwards  witli  one  hand 

placed  at  the  back,  A  large  gauze  pad  wrung  out  of  oite-iti-twenty 
carbolic  acid  is  at  once  pressed  against  the  posterior  flnp  while  the 
femoral  vessels*  are  secured,  or,  if  these  are  well  in  hand,  those  in  the 
hinder  ilap  ai'c  taken  first.  The  glutjcfi!  will  be  found  in  the  ghita?al 
umscles,  the  sciatic  with  the  nerve  nearer  the  posterior  margin  of  the 
flap,  and  the  cin^umtlex  and  obturator  closer  to  the  acetabulum. 

If  the  patient's  condition  admits  of  it,  any  sinuses  are  now  laid  open 
or  scraped  out,  the  acetabulum  examined,  a!uL  if  perforated,  drained. 
If  the  amputation  has  been  for  growth,  any  outlying  masses  are  looked 
for  and  removed.  Any  nerves  or  muscles  which  need  it  are  now 
trimmed  short,  a  large  drainage-tube  inserted,  and  the  flaps  carefidly 
Tinited.t 

Advania^ijes  of  this  method  :  (.'hief  of  these  is  its  rapidity. — Dwml- 
\atje9 :  1,  The  bBBuiorrhage  which  takes  place  from  the  vessels  from 
posterior  flap  may  be  considerable.  2,  The  large  amount  of  sero- 
Banguineous  oozing  which  takes  place  from  so  many  large  muscles  cut 
obliquely.  3.  The  fact  that,  in  an  adult,  it  requires  a  special,  long 
~  nife,    not    alwavs   found    m   an   oitlinarv    collection    of    instrumental 


♦  Of  thoa*  the  foraoral  lies  aaperficially,  the  profunda  more  deeply,  in  the  anterior 

Ep ;  they  arc  shown  much  tcK)  dose  to  each  other  in  Fig,  aag. 
t  If  grave  shock  is  present,  the  huad  should  be  lowered  and  auturea  pnt  iti«  any 
ling  being  stopped  by  firm  spica-bandaging^  and  Spencer  Wcllii's  forcep**  left  in  iitu. 
The  lower  end  of  the  bed  whniild  Ihj  kept  raisedf  and  brandy  given  sobcutaneoaaly 
«nd  per  rectuia.    Transfusion  should  aUjo  be  employed  early  (p,  5S4). 
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Difficulties:  l.  Not  passing  the  knife  deeply  enough,  and  thus 
exposing  the  capsule.  2.  Passing  the  knife  too  deeply,  and  hitching 
itti  point  on  the  bone,  3.  Getting  the  knife  stopjjed  in  {lassiug  it 
behind  the  head  of  the  femur.     4.  Fracture  of  the  femur. 

Guthrie^s  Method  by  Antero-posterior  Flaps. — Antero-posterior 
flaps  are  airain  iiia*le  u.se  of,  but  here  they  are  made  from  without 
inwards,  and  thus  can  easily  be  rendered  less  bulky.  A  small  knife — 
t.c.t  one  four  inches  hjng — suffices. 

The  preparatory  .steps  being  taken  as  before,  the  surgeon,  standing 
on  the  right  side  of  either  limb,  marks  out  his  anterior  flap,  about  five 

inches  long,  by  an  incision,  stmt- 
Fio.  231.  ing  (on  the  left  limb)  from  just 

above  the  great  trochanter,  |ias^ 
ing  across  the  thigh  with  a  broadly 
curved  convexity,  and  ending  just 
below  the  tuber  ischii,     A  i>oe- 
ti?rior  flap  is  then  marked  oni  by 
carrying  the  knife  in  a  similar 
manner  across  the   back  of  the 
lijnb   between   the   same  points, 
the    limb   being    raised  and  the 
surgeon  stoophig  somewhat.  This 
rta)>  should  be  about  two-thirda 
1 1  le  let!  gth  of  the  first.     Both  cun- 
sist  of  skin  and  fascia?.     The  flaps 
being  held  out  of  the  way,  the 
muscles,   first  on  the  front   and 
then  on  tlie  back,   are   next  cut 
obliquely  from  below  upwards,  the 
femoral    vessels,  both  superficial 
and  deep,  being  secured  as  soon 
as  they  are  exposed,  and  before 
they  are  cut,  either  by  underrun- 
ning   them    with   an    aneurvsm- 
needle    loaded    with    silk,  or  hv 
dividing  them  betw  een  two  pairs 
of  foi-ceps.     The   capsule   being 
exposed,    disarticulation   is  p^ 
formed  as  before. 

111.  Lateral  Flaps.— Ti^*^ 
methods  of  Larry  and  Lisfrano 
need  not  be  more  than  alhule^l  10 
here.  In  both,  the  flaps  wei^cut 
by  transfixion,  and  were  about 
four  inches  long.  Lariy  tied  the  common  femoral  as  a  preliminaiy  at*fp. 
Flaps  made  by  either  method  are  so  bulky  as  not  to  be  i^ecommended. 

If  the  sin-geon  wishes  to  use  lateral  flaps,  as  in  a  case  involved  I'y 
growth  in  front,  he  may  make  them,  thus,  from  without  inwanls*^ 
Standing  on  the  right  side  of  either  limb,  he,  e,|/.,  in  the  case  of  the 
right  limb,  marks  out  an  inner  flap  by  means  of  an  incision  starting 
from  below  the  tuber  ischii,  carried  down^Nards  along  the  inner  asp^'t 
of  the  thigh  for  about  four  inches  and  then  curving  upwaixis  to  the 


■^^4 


j^niiJuUtion  at  the  iiip  joint  by  modi^ed 
lateral  tlapK  (auierior  ratquet-sliiped  iiKiiiiou). 
1.  The  Hartorins.  2,  Tbe  ilio-psuAw.  3.  The 
rectus.  4,  The  teueior  vaj^uffit  ffinorii*.  ThoHe 
have  bfcu  cut  ntid  retractors  ha\'e  exposed 
(3  and  6)  the  interual  and  ext«riiat  vastl.  A 
double  H^ature  Imb  been  placed  upon  the 
comnioti  femoral  veuielti.    (Farabeuf.) 
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centre  of  the  grojji  and  enrling,  a  Httle  belou*  Pou part's  ligament,  to  the 
outer  side  of  the  fenioml  %'essels  ;  next,  without  taking  off  his  knife, 
he  marks  out  an  outer  flap  by  cutting  between  the  same  ywijint^,  but  in 
the  reversed  direction.  Thin  ineisHiu.aa  it  passes  downwards,  outwards, 
aTxd  backwards,  sltonUl  leave  the  front  of  tJie  Unit)  about  a  handVbreadth 
belo%v  the  ^reat  troclianter.  The  flaps  having  been  dissected  up,  the  soft 
parts  are  cut  through  from  without  inwards,  the  femoral  vessels  being 
secured  before  they  are  cut.  and  dis^articulation  performed  last. 

IV.  Antero-interiiEl  and  Postero-exteriial  Flaps  (Figs.  231,  232, 
233).— This  is  a  modiflcation  of  tht'  last  method,  and  may  he  nsetul  in 

cases  of  growth  extending  high 
Fio.  232,  up,   where   it    is   impossible    to 

perform  a  Furneanx  Jordan's 
amputiition.  Some  such  flaps 
as  the  above  may  be  the  only 
ones  obtainable.  They  may  be 
made  as  follows :  The  precau- 
tions as  to  shock  given  at  p.  584 
having  been  taken,  the  patient's 

Fio.  233. 
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\  tame  operatiim  rk  m  the  last  figure,  iu  % 
more  mdiranced  stage.  The  eapRiile  has  been 
opened  and  its  onter  lip  drawn  aside  by  % 
retraetur.  The  other  retmrtor  draws  iuwards 
and  protectH  the  veHhels,  i,  Sartoriiis.  2,  Psoas. 
3,  HectQB.  4,  Teusur  vaji^inio  feniorie.  5,  At- 
taebment  of  ghita*UK  ruiuJDma,    (Farabeuf.) 

pelvis  ha\ang  been  hrouglit  well  do%vn  to  the  edge  of  the  table,  and  the 
opposite  limb  being  held  aside  but  not  tied»  the  ^nrgeon,  standing  to 
the  right  of  either  limb,  reaches  somewhat  over  and  marks  out  (in  the 
case  of  the  right  limh)  an  antero-intenial  flap.  Imt  cutting  from  a  point 
close  to  the  tuber  ischii  to  one  a  little  below  and  internril  to  the  anterior 
gnperior  iliac  spine.  The  skin  and  fascia?  having  been  dissected  up, 
the  rauscles  are  cut  through  till  the  femoral  ve^yels  are  reached  and 
secnred.  Sterilised  gauze  is  now  paekerl  into  this  wouiul,  and,  the 
patient   haWng   been  rolled  a  little   over,  a   postero-external   flap   is 
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marked  out  and  dissected  up  from  the  glutieal  r«?gion.  passing  between 
the  above  points,  but  in  the  revei'se  order.  ITie  glutieal  vessels  are 
next  cut  through,  the  chief  vessels  being  secured  by  8fiencer  Wells's 
forceps  :  the  capsule  is  then  opened,  the  round  ligament  severed,  and 
the  liinb  removed. 


EXCISION    OP   THE    HXP. 

IndicatioDB. — A.  Disease.     H,  Injun%  especially  gunshot. 

A.  Disease. — The  value  of  excision  here  has  been  much  dispu 
Tlie  ebief  «|iie.stioiid  are:    Does  it  save  life?     Doee  it  aborten  tresis 
ment?     la  the  limb  a  better  one? 

To  take  two  of  the  chief  writers  on  hip  disease  and  the  subject  of 
excision,  Mr.  Howard  ifarsh,*  with  his  experience  gained  from  Great 
Ormond  Street  and  the  Alexandra  Hospital  for  Hip  Disease  in  Child- 
hood, and  Mr,  G.  A.  \Vright,t  of  Manchester  and  the  Pendlebuiy 
Hospital  for  Sick  Children.  Mr.  Marsh  is  strongly  against  excision, 
for  these  reasons :  He  considers  the  results  ubtained  by  continued  i-est 
to  W  such  as  to  i^ender  excision  totally  uncalled  for.  Thus,  continue 
rest  gives  a  mortality  of  only  5  per  cent.,  70  per  cent,  of  the  cases  th 
treated  recovering  with  only  slight  lameness  and  loss  of  movemei 
Even  when  sujjpuration  has  occurred,  the  mortality  is  only  6  or  8  per 
cent.  A^'ain,  at  p,  309,  Mr.  Marsh  writes:  *^The  estimate  that  I  have 
been  led  to  form  is,  (^1)  that,  in  the  early  stage  of  the  disease,  although 
matter  is  developed,  the  operation  is;  as  unjustifiable  as  it  is  to  remove  " 
testis,  an  e)  e,  or  a  tooth  fur  incipient  but  still  curable  disease ;  (b)  i 
the  operation  is  generally  uncalled  for,  even  when  sinuses  have  formi 
(r)  that  if  hip  ilisease  has  been  allowed  to  reach  the  stage  in  which 
Ixjnes  have  Itecome  extensively  carious,  in  which  matter  has  burrov 
widely,  and  in  which  the  geueral  health  has  liecome  seriously  affect 
excision  will  be  of  very  doubtful  benefit.  The  operation  will  be  fatal 
at  least  10  per  cent,  of  the  case^,  while  in  another  20  or  25  per  cent 
will  be  followed  by  no  improvement  in  the  patient's  condition*" 

On  the  other  haiul,  my  old  friend,  G.  A.  Wright,  speaking  from 
very  large  exi>er)euce  of  over  a  liundred  cases  of  excision,  of  which  onlf 
three,  at  uiost,  died  of  the  direct  results  of  the  operation,  strongly  ur( 
that  the  hip  should  be  excised  *'  as  soon  as  there  is  any  evidence 
external  abscess,  .  .  .  and    still    better    results    would,    I    believe, 
obtained  bv  operating  before  the  pus  has  escaped  from  the  articul/iti' 
The  operation  is  discredited  because  it  is  put  off  until  disease  is  so  fai 
advanced   that  no  treatment  can   have  more  than  a  fraction  of 
results;  while  timely  excision  cuts  short  the  disease,  saves  pain,  leesei 
the  time  of  treatment,  and  gives  a  better  limb,*'     And  again,  at  p.  < 
of  his  book,   Mr,   Wright  says :    ''  While   fully   aware    that  abscessi 
disappear  and   tuberculous  lesions  cicatrise   under  favourable  circum^ 
stances,  I  think  that,  in  the  case  of  the  hip,  delay  is  unwise  amon^ 
the  liospital  class,  with  whom  it  is  as  yet  impossible  to  deal  on  the  sar 
lines  as  with  the  well-to-do.     In  almost  every  instance  I  have  fou 
much  more  extensive  disease  than  might  be  expected  from  the  extei 


*  Diteamt  tf  tk$  J&inU^  p-  3i7<  t  ^W  ^*o^^  ^^  ChiUhcody  p.  95. 
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evidence,  unless  the  patholog}^  of  the  aflTei.'tion  is  borne  hi  mind ;  and  I 
believe  tliat,  once  this  chronic  osteo-myelitis  is  estabUshed,  nothing 
short  of  excision  can,  in  hoEpital  cases,  prevent  the  uHimate  progress 
of  the  disease  to  abacesa,  and  too  often  to  gradual  exhaustion  of  the 
patient  by  pain  and  discliarge.  Nature,  of  course,  in  many  cases  will, 
unaided,  get  rid  of  the  dead  hone  by  slow  and  tedious  processes,  but 
the  number  of  children  who  can  survive  the  process  of  elimination  is 
very  snmlh  while  the  mortality  after  early  excision  is  not  great,  and  the 
failures  are  mainly  in  those  instances  where  the  operation  has  been  put 
off  till  too  late.  Where  actual  necrosis,  or  caries  of  the  head  of  the 
femur,  with  destruction  of  hone  and  cartilage,  and  oft^n  sequestra  of 
varying  size  in  the  acetabulum,  or  at  least  caries  of  it,  are  known  to 
exist.  I  think  few  advt:>cates  of  non-operative  treatment  will  be  found/* 
With  reference  to  so  wide  a  divergence  of  opinion  lietween  two  authori- 
ties on  the  subject,  it  may  be  pointed  out  that  Mr.  H.  Marsh  worked 
tinder  conditions  more  favourable  than  those  which  tall  to  the  lot  of 
most  hospital  surgeons.  Thus,  at  the  Alexandra  Hospital,  cages  are 
kept  under  treatment  as  long  as  i^st  and  extension  are  retjuired;  if  an 
operation  is  called  for,  the  case  is  transferred  elsewhere^  Wliile  every- 
one imist  admire  Mr.  Marsh's  success,  it  is  clear  that  the  conditions 
under  which  it  has  been  gained  must,  as  yet,  stand  almost  alone. 

Reference  must  here  be  made  to  a  most  important  contribution  to 
the  study  of  the  treatment  of  hip  disease  by  Drs.  Gibney,  Waterman, 
and  lieynolds,  of  New  York  (Ann.  of  Siirif,,  voh  ii.  1897,  p.  435). 
An  analysis  is  given  of  1 50  crises  treated  at  the  New  York  Hospital 
for  Ruptured  and  Crippled.  Of  these  25  were  .^til!  under  treatment, 
and  need  not  be  further  considered  ;  7  were  advised  read  mission  for 
deformity,  ii  died,  and  107  were  cured.  The  107  cured  cases  were 
finally  examined  at  an  interval  of  five  to  twenty  years  after  leaving  the 
hospital.  The  excellence  of  the  linal  result  in  the  cured  ceases,  all  of 
which  recovered  with  sound  and  usetul  limbs,  will  be  gathered  from  the 
following  facts.  As  regaixls  motion,  this  was  j)ei*fect  in  15,  goo*!  in  22, 
limited  in  41,  and  absent  in  only  9  cases.  Shortening  averaged  an  inch 
and  three-fifths  in  all  the  cases,  but  wag  absent  in  21  cases ;  under  one 
inch  in  71,  and  o%^er  one  inch  in  ^6.  The  record  as  regards  flexion  is 
also  extremely  satisfactory,  as  47  cases  liad  none  at  all,  and  in  yj  it 
was  under  lo"^  ;  in  the  remaining  50  cases  it  was  under  30*^. 
The  treatment  employed  consisted  essentially  in  rest  and  extension  ; 
ahscesdes  being  either  aspirated,  or  opened  and  curetted.  Osteotomy 
of  the  femui'  was  performed  19  times  to  correct  deformity,  but  excision 
was  done  in  4  cases  only, 

Brieiiy  stated,  of  114  cases  examined  five  years  and  upwards  after 
lea\dng  the  hospital,  107  *' were  cured  and  able  to  follow  an  occupation 
without  the  slightest  trouble,"  and  the  remaining  7  cases  were  cured 
bat  sutiering  iVom  considerable  deformity.  As  excision  was  performed 
in  only  4  of  these  cases,  it  must  be  admitted  that  these  excellent 
results  constitute  very  strong  evidence  in  favour  of  the  conservative 
treatment  advocated  by  Mr.  Marsh. 

My  o\^^l  opinion  as  to  the  advisability  of  excision  in  the  ordinary 
hip  disease  of  hospital  children  is,  that  it  should  be  resorted  to  (i) 
when  suppuration  is  present,  and  persists  in  spite  of  a  fair  trial  of 
rest,  and  antiseptic   incision,  this   latter  step  giving  an  opportunity. 
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though  a  Umiterl  one,  of  investigating  the  amount  of  disease  present; 

(2)  when  there  is  much  thickening  about  the  gi^eat  trochanter;  and 

(3)  when  there  is  much  pain,  especially  at  night,  not  yielding  to  a  due 
trial  of  rest*  But  while  I  i^honld  thus  advocate  the  performance  of  the 
operation  in  the  second  sta^e,  I  think  that  sufficient  importance  has  not 
been  attached  to  the  fac-t  that  disease  of  this  most  important  joint 
is,  unless  not  only  seen  but  treated  in  the  first  sta^,  severe  and 
progressive,  and,  per  se^  likely  to  end  fatally  :  if  this  be  so.  eiciaion 
must  not  be  too  mucli  reproached  with  failui-e.  The  depth  of  the  joint, 
the  needful  interference  with  soft  parts,  the  difficulty  of  keeping  tJie 
wound  aseptic  in  children,  the  kind  of  patient,  and  the  tubercular 
origin  of  the  disease,  must  always  be  remembered.  For  these  reAsons 
I  cannot  quite  agt*t»e  with  G.  A.  Wright  (Dii^*  of  ChiUlreii,  p.  558), 
**  that  excision/'  as  soon  as  suppuration  and  other  evidence  of  necrosis 
18  present,  ''  should  be  looked  on  as  an  ordinary'  operation  for  necn 
and  the  operation  itself  is  not  necessarily  attended  by  a  higl 
mortality  than  sequestrotoniy  elsewhere/' 

The   following   are   the    conditions    given  by  the   Clinical   Sociel 
C'omniittee  on  excision  of  the  hip-joint  as  calling  for  excision,  viz.  :— 

i,  ''  Necrosis,  and  separation  of  the  entire  head  of  the  femur,  and  its 
conversion  into  a  loose  sequestrum/'  • 

ii.  •*  The  presence  of  firm  sequestra  either  in  the  head  or  neck  of  tk 
femur,  or  in  the  acetabulum/'  This  question  is  a  most  important  one, 
for,  as  Mi\  Marsh  (p.  318)  writes,  **  much  difference*  of  opinion  exists 
to  the  tVet|uency  with  which  hard  sequi*stra  of  any  material  size 
present  in  suppurative  liip  dit^eai^e/*  He  himeelf  thinks  that,  when 
present,  sequestra  usually  consist  of  porous,  friable  bone.  Their 
structure  is  such  that,  should  excision  not  be  i>erformed,  they  will 
crumble  away  and  disappear,  and  will  not  prevent  refmir^f  A  distin 
different  itjunion  is  held  by  Mr,  Wright  (he.  sujrra  tnt,^  p.  1 18):  **  B 
opening  of  abscesses,  and,  still  less,  expectant  ti-eatment,  cxin  hardly 
consideretl  a  satisfactory  mode  of  getting  rid  of  Be<]uestra,  yet  in  no  I 
than  in  39  (out  of  100)  were  there  actual  loose  sequeMra,  while  in  mi 
others  there  were  patches  of  bone  which  was  practicallv  dead,  tho^ 
not  loose.  The  }>os8ibility  of  removing  sequestra  without  a  fo: 
excision  is  worth  trying  in  some  cases,  but  it  is  often  impossible 
discover  the  presence  of  the  sequestra  until  the  end  of  the  l>one 
been  removed,  or  to  extract  them  if  found.  Moreover,  even  after  the 
removal  of  sequestra,  others  may  exist  and  not  be  found,  and  in  other 
instances  the  disease  progresses  in  the  surrounding  bone  and  neces$i- 
tat-es  subsequent  excision.     There  ai'e  often,  too,  other  foci  of  disease  in 

•  Mr,  Mftrsh  Qlot^.  *upra  cit.^  Fig.  50^  p.  383)  thinks  thiit  these  case«  are  not 
Mr.  Hilton  {^Ui'H  nnd  PaiUi  Fig,  63,  p.  341)  shows  a  similar  specimen.  I  should 
thought  the  coDtlition  a  very  UDComnion  one. 

t  **Thi8seeni8  to  be  provcrl  by  the  fact  that  in  numeront  eases  in  which 
suppuration  has  been  goiii>(  on,  so  that  there  c^u  be  no  reasonable  doubt 
extcndve  bone  disease  has  been  present,  all  the  einuscs  wiU  close*  althaogh  either 
bone  has  worked  out  or  been  extraetiifl.  In  these  instances  we  miLi^t  conclude  cither 
that  no  sequciitra  were  present,  and  in  that  case  it  would  appear  that  sequestra  sre 
not  HO  common  as  aome  believe,  or  that  they  often  cnimble  away  and  are  dij9Charg<cd. 
so  that  operative  interference  is  by  no  means  essential  for  their  removal 
tupra  dt^  p.  3^9)' 
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the  medulla,  which  are  as  great  bars  t€  recovery  as  the  sequestra 
Ihemselvea." 

iii.  **  Extensive  earies  of  the  femur,  or  the  pelvis,  leading  to 
prolonged  suppiiratioii  and  the  formation  of  sinuse.s." 

iv.  "  Intra-pelvic  abscess  following  dist^ase  of  the  aeet-abulura/* 

With  reference  to  these  eoncl unions  I  ."should  dfiubt  myself  whether 
excision  can  be  often  justitiable,  e?ipecially  in  the  latter.  Even  if  it 
pive  tiae  desired  drainage  the  patient's  condition  with  disease  of  the 
loetabnlnm  is  not  one  usually  to  give  the  required  iv/pair  after  excision. 
*  Extensive  caries  '^  of  the  pelns  certainly,  and  in  many  cases  of  the 
femur,  will  require  amputation,  especially  after  childhood. 

V.  '*  Extensive  and  old-standing  synovial  disease  and  ulceration  of 
lie  articular  cartilages,  with  persistent  suppuration/'  This  condition  is 
larely  seen  in  the  hip-joint,  where  the  disease,  as  usually  met  with, 
Itarts  not  in  the  synovial  membrane,  as  in  the  knee-joint,  but  as  a 
jlironic  osteo-myelitis  in  the  neighbourhood  of  the  epiphyses,  especially 
the  upper  one. 

vi.  '■  Displacement  of  the  head  of  the  femur  on  the  dorsum  ilii,  with 
(jhronic  sinuses  and  deformity/' 

This  condition  will  probably  be  more  rarely  met  with  nowadays,  as 
jarlier  facilities  for  tt^ating  hip  disease  arise.  I  happen  to  have 
performed  excision  seven  times  for  such  cases  ;  of  these  six  recovered 
rith  sound  and  useful  limbs,  but  in  one,  a  lad  of  i8,  in  which  the 
anuses  had  closed  some  years  before  the  operation,  1  should  now  prefer 
0  improve  the  condition  of  the  liml>  by  a  Gant's  osteotomy  and  division 
pf  the  contracted  sartorius,  tensor  vaginse,  and  adductor  longus.  These 
jatients  seem  to  rae  to  bear  excision  well,  this  being  probably  due  to 
heir  having  good  vitality,  as  shown  by  their  survival,  and  the  amount 
Df  repair.  Further,  in  running  successfully  the  gauntlet  of  the  disease, 
they  have  escaped  the  dangers  of  lardaceous  and  general  tubercular 
trouble.  The  surgeon  here  must,  if  he  excise^  be  pi'epared  for  a  good 
leal  of  trouble  in  dislodging  the  displaced  head,  after  sawing  through 
ts  neck,  owing  to  its  being  firmly  matted  clown  by  old  adhesions. 

The  Condition  of  the  Iiimb.  Is  this  a  better  one  after  Excision 
©r  after  a  Cure  by  Rest? 

Here,  again,  there  is  marketl  divergence  of  t^pinion,  Mr.  Marsh  (toe. 
mjfra  cii.,  p.  308)  is  of  opinion  that  *'  the  limb  after  excision  of  either 
the  hiji  or  tlie  knee  is  usually  very  inferior  to  the  average  limb  that  is 
obtained  after  recovery  has  followed  the  treatment  by  rest.''  Mr. 
Holmes  (Sysi.  of  iS'wrj.,  vol.  iii,  p.  757,  1883)  thinks  that,  while 
l^coveiy  after  excision  of  the  hip-joint  is  very  complete  as  far  as  the 
movements  of  Ihe  limb  are  concerned,  **  the  shortening  is  generally 
^^bter  than  after  the  spontaneous  cure,  and  the  limb  is  less  firm,  and, 
HBie  average,  less  useful.*'  The  Clinical  Society's  Committee  repoii^xi 
yn  this  subject  that,  after  excision,  **  movement  is  more  frequently 
jresent.  and  is  also  more  extensive,  but  that  patients  often  walk  more 
nsecurely  and  with  a  considerable  limp,  while  the  limb,  after  treatment 
>y  rest  and  extension,  though  frequently  more  or  less  fixed,  is  more 
irm  and  useful  for  the  purposes  of  progression."  Wtile  feeling  assured 
^hat  the  restilting  usefulness  in  some  cases  treated  by  excision  far 
nirpasses  the  best  results  obtained  by  rest,  I  consider  that  the  averatje 
result  obtained  by  rest  is  superior  to  tliat  following  excision,  and  that 
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this  is  increasingly  marked  after  childhood,  the  limb,  especially  in 
adolescents  recovering  after  excision,  being  very  often  flail-like  and 
useless.* 

On  the  other  hand,  Mr.  Wright,  whose  large  experience  on  this 
subject  has  already  been  referred  to,  has  come  to  the  conclusion  (foe. 
sup'a  cit,,  p.  126)  that  "  excision  gives  a  better  limb  than  the  average 
result  obtained  without  operation ; "  and  again  (p.  114):  "In  my  own 
experience,  useless,  flail-like  joints  are  exceedingly  rare,  and  limited  to 
those  cases  where  the  excision  was  performed  in  very  late  stages  of  the 
disease ;  the  powerless  condition  is,  I  take  it,  the  result  of  the  disease, 
not  of  the  operation."  With  regard  to  the  two  conditions  which  chieSy 
inteifere  with  the  usefulness  of  the  limb  after  hip-excision — viz.,  a  flail- 
like state,  and  shortening — Mr.  Wright's  opinion  on  the  former  has 
already  been  given.  With  regard  to  the  latter,  he  considers  (p.  108), 
that  "  though  some  shortening  must  necessarily  result,  this  arises  mainly 

from  the  weight  being  borne  upon  the  limb  prematurely Growd 

in  length  of  the  femur  takes  place  almost  entirely  at  its  lower  epiphysial 
line,  hence  the  loss  of  length  or  true  shortening  is  only  the  distonce 
from  the  line  of  section  of  the  top  of  the  head,  coupled  with  such  arrest 
of  growth  as  may  result  from  impaired  nutrition,  this  last  being,  of 
course,  a  very  inconstant  quantity.'*  t 

Mr.  Barker,  in  giving  an  analysis  of  the  after-history  of  forty-one 
cAses  of  excision  by  the  anterior  method  (Ixnicei,  1900,  vol.  i.  p.  1499), 
also  speaks  favourably  of  the  final  result.  He  says  :  "  As  to  fanctions 
of  the  limbs  operated  on,  as  seen  (in  all  cases  but  two)  years  after,  they 
were  excellent." 

Conditions  of  Success  in  Excision  of  the  Hip. — Amongst  these 
are:  i.  Age.  I  consider  the  best  six  to  fourteen.  After  eighteen 
excision  should  rarely  be  performed,  Fumeaux  Jordan's  amputation 
taking  its  place.  Mr.  Wright  (p.  126)  thinks  that  after  fifteen  excision 
should  be  rejected  in  favour  of  amputation.  2.  Absence  of  lardaceous 
disease.  I  cannot  agree  with  the  conclusion  of  the  Clinical  Society's 
Committee  (loc.  sujmi  cit.,  p.  233),  that  excision  is  called  for,  "when, in 
a.  case  of  suppuration,  enlargement  of  the  liver  and  albuminuria,  indi- 
cating the  presence  of  degeneration  of  the  viscera,  is  detected."  Exci- 
sion should  be  performed,  in  my  opinion,  only  before  the  appearance  of 
lardaceous  disease.  When  there  is  evidence  of  this  condition  having  set 
in,  especially  in  the  kidneys  or  intestine,  amputation  is  to  be  preferred. 
3.  Absence  of  advancing  mischief  in  other  joints,  or  of  tubercular 
lesions  in  the  viscera — e.(f,,  the  lung.  4.  The  disease  must  be  removed 
as  entirely  as  possible.  Thus,  in  the  femur  at  least,  the  section  must 
pass  below  all  foci  of  disease.  All  sinuses  should  also  be  scraped  out. 
5.  Adequate  drainage.  6.  Careful  after-treatment,  the  wound  being 
kept  aseptic.  7.  The  patient  must  not  be  kept  too  long  on  his  back  in 
hospital  air. 

*  Prof.  Bruns,  of  Tubingen  (//v.  ir^fra  cit.'),  is  of  opinion  that  in  the  preservation  of 
function  the  balance  is  greatly  in  favour  of  the  conservative  treatment  as  opposed 
to  resection. 

t  On  this  matter  Mr.  Wright  quotes  Prof.  Ollier's  (/2rr.  de  Chir,,  1881 ;  Annainf 
Simj.,  Jan.,  1886)  estimate  that,  up  to  five  years  of  age,  the  growth  of  the  femur  take* 
place  about  equally  at  its  two  ends ;  that,  after  five,  the  rate  of  gprowth  of  the  lower 
end  increases  rapitlly  till  it  becomes  three  times  that  of  the  upper. 
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B.  Gmishot  Injuries. 

Excision  of  the  Hip-joint  for  Gunshot  Injuries,  contrasted  with 
Conservatiye  Treatment,  and  Amputation  at  the  Hip-joint. — For 
the  sake  of  convenience  it  will  be  well  to  take  the  above  three  plans  of 
treatment  of  gunshot  injuries  of  the  hip  together.  As  before,  I  shall 
avail  myself  of  the  laborious  researches  and  the  unrivalled  authority  on 
this  subject  of  Dr.  Otis.  He  writes  (Med,  and  S^irg.  Hist,  of  the  War  of 
the  Rebellion,  pt.  iii.  p.  165)  that  the  evidence  collected  during  the 
American  war  shows  that  "of  the  cases  of  undoubted  intra-capsular 
shot-fracture  of  the  hip  treated  by  conservation,  98*8  per  cent,  had  a 
£fttal  termination,  that  in  sixty-six  cases  treated  by  excision,  the  fatality 
was  90*9  per  cent.,  and  that  in  sixty-six  cases  treated  by  exarticulation, 
it  was  83*3  per  cent.  ;  but  from  these  results  it  should  not  be  concluded 
that  operative  interference  was  always  indicated,  and  that  amputation 
was  preferable  to  excision.  On  p.  121  of  Circiilar  No.  2, 1  have  already 
pointed  out  that  the  question  as  to  the  most  eligible  treatment  of  shot 
injuries  of  the  hip-joint  is  not  susceptible  of  a  purely  arithmetical 
solution,  and  that  the  variety  of  the  conditions  under  which  the  patients 
are  placed,  the  diversity  in  the  extent  of  their  injuries,  and  the  inevitable 
imperfection  of  all  surgical  records,  forbid  any  such  rigorous  comparison. 
No  less  than  nine  of  the  sixty-six  cases  of  excision  were  complicated 
with  such  lesions  of  the  pelvic  walls  and  viscera  as  made  any  operative 
interference  useless;  among  the  sixty-six  coxo-femoral  amputations, 
probably  all  successful  cases  have  been  recorded,  while  some  fatal  cases 
may  remain  unpublished,  and  in  the  304  cases  treated  by  conservation, 
the  correctness  of  the  diagnosis  may  be  questioned  in  many  instances. 
The  character  of  the  injury  must  determine  the  choice  of  treatment ; 
but  the  general  rules  regarding  shot  womids  of  the  hip-joint  laid  down 
in  Circular  2  are  uncontroverted :  that  expectant  treatment  is  to  be  con- 
demned in  all  cases  in  which  the  diagnosis  of  direct  injury  to  the 
articulation  can  be  clearly  established,"  that  "  primary  excisions  of  the 
head  or  upper  extremity  of  the  femur  should  be  performed  in  all  uncom- 
plicated cases  of  shot  fracture  of  the  head  or  neck  ; "  that  "  intermediary 
excisions  are  indicated  in  similar  cases  where  the  diagnosis  is  not  made 
out  till  late ; "  that  **  secondary  excisions  are  demanded  by  caries  of  the 
head  of  the  femur  or  secondary  involvement  of  the  joint ; "  that  ampu- 
tation should  be  performed — "  i.  When  the  thigh  is  torn  off,  or  the 
upper  extremity  of  the  femur  comminuted  with  great  laceration  of  the 
srft  jjarts,  in  such  proximity  to  the  trunk  that  amputation  in  continuity 
is  impracticable.  2.  When  a  fracture  of  the  head,  neck,  or  trochanters  of 
die  femur  is  complicated  with  a  wound  of  the  femoral  vessels.  3.  When 
a  gunshot  fracture  involving  the  hip-joint  is  complicated  by  a  severe 
compound  fracture  of  the  limb  lower  down,  or  by  a  wound  of  the 
knee-joint." 

It  is  possible  that  Dr.  Otis's  opinion  as  to  the  uselessness  of  expectant 
treatment  in  gunshot  injuries  of  the  hip-joint  will  need  alteration  in  the 
future — i,e,,  Prof.  Langenbeck,*  from  his  experience  in  the  Franco- 
Gterman  war,  considered  that  the  expectant  treatment  gave  a  larger  pro- 
portion of  recoveries  than  excision,  and  still  more  than  amputation,  and 
advised  that  the  expectant  method  should  always  be  resorted  to  save 

•  Arehf.  KUn,  Chir.,  1874,  B<1.  xvi.  S.  309-316.    The  recoveries  seem  ««■ 
twenty-five  out  of  eighty-eight  cases  so  treated. 
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when  disarticiilatiou  is  rendered  inevitable  by  the  destruction  and 
*^liattering  of  the  limb*  Sir  T*  Longmore  iSifst.  of  Surg,,  vol.  i.  p.  561), 
think8  that  this  question  must  be  held  to  he  still  ^^  mib  jitdic^.  awi 
fiiirgeons  most  wait  for  still  more  extended  experience  under  modmi 
improved  methods  of  ti'eatment,  before  any  ride  can  be  acceptd  as 
having  yet  lieen  established  on  this  grave  question.*' 

Examining  into  the  dates  at  which  the  excisions  of  the  hip  weit* 
performed.  Dr.  Otis  {loc.  sxqwa  cii,,  p.  126)  gives  the  mortalit)^  rate  at 
93  per  cent  for  the  primary,  96*6  per  cent,  for  the  interraediaiy,  anJ 
63 '4  per  cent,  for  the  secondary  operations.  Thus.  "  the  excisions  and 
amputations  pnictiaed  during  the  iutermediaiy  or  inflammatory  stagv 
are  by  far  the  moat  dangerous,  and  should  never  be  performed  except 
as  compulsory  operations.** 

As  to  the  dates  of  the  exarticulations  of  the  254  eases,  thetf  wen? 
^2  primary,  with  75  deaths  (9r4  per  cent,  mortality) ;  55  interiiiediarr, 
with  52  deaths  (94*5  per  cent.) ;  40  secondary,  \vith  33  deaths  (S2"5  pr 
cent.)  ;  re-anipu  tat  ions,  with  4  deatlis  (36*3  per  cent.).  Dr.  Otis  shows 
from  these  statistics  that  **  intermcdiarj^  operations  offer  the  leM 
chance  of  mcovery,  that  the  re^^ults  of  primaiy  ojierations  ar^  mm 
iavourable ;  that  secondary  exarticulations  give  one  recovery  ia  twelve 
cases ;  and  that  of  the  instances  of  re-amputation  one  in  about  three 
proves  successfuL  .  .  .  Unless  the  nature  of  the  injury  is  such  that  the 
operation  can  be  delaye<i  till  the  secondary  jR*riotl,  it  is  l^etter  that  it 
should  he  done  at  once,  although  it  would  appear  that  the  dii'e  pesulte 
of  amputations  at  the  liip  performed  during  the  Schleswig*Holstetn  war 
of  1864,  the  Austro-IVussian  war  of  1866,  and  the  Franco-Prassian 
war  1 8707 1,  have  liad  a  tendency  to  raise  doubts  regaixling  the 
expediency  of,  especially  the  primary,  exarticulation  of  the  hip." 

Very  i:»robably  the  results  of  these  injuries  in  the  Boer  war,  wlieu 
published,  will  l)e  found  to  differ  widely  from  those  given  above:  la 
consequt^nce  chiefly  of  the  difference  in  the  projectile  and  of  the  greatlf 
diminislred  freqtjency  of  septic  infection. 

Operatian, — Two  will  be  described  here:  A.  By  Posterior  Incision; 
0.  By  Anterior  Incision. 

A.  Posterior  Incisioii  (Figs,  234,235). — The  chief  advantage  of  thii 
is  it:^  better  drainage,  a  point  which  is  of  less  inqiortance  nowaday,  and 
which  no  longer  outweighs,  in  ray  opinion,  the  smaller  interference 
with  muscles  entailed  by  the  incision  in   t>aut  (p.  599). 

While  the  patient  is  being  lirought  under  ether,  a  stirrup  is  applied 
if  weights-extension  is  to  be  made,*  The  child  being  rolled  over  onto 
his  sound  side,  and  the  parts  thoroughly  cleansed,  the  surgeon  stattds 
usually  outride  the  liml>,  the  patient*s  body  being  in  either  case  placed 
conveniently  at  the  edge  of  the  table,  one  assistant  supporting  the  HmK 
while  another  is  opposite  to  the  surgeon.  An  incision,  about  three 
inches  and  a  half  long.f  is  now  made  over  the  middle}  of  the  great 
trochanter,  commencing  about  midway  between  the  t^op  of  thi^  bone 

•  There  is  no  occasion  to  applj  an  Ksmnrcb's  bandage  above  the  wound;  *n«l 
roiideriiig  the  limb  evafrcular,  save  by  eleYatioQ,  is  often  rendered  impossible  W 
the  prcaencG  of  an  absceaa  or  sinuses. 

t  This  18  usunUy  sufficient  in  a  child.  But  it  must  be  always  rcmerobero*!  ibtti 
fjmnll  wound,  by  giving  intiufficietit  room,  leads  to  bruising  and  difficulty, 

t  The  odTantage  of  going  ae  far  forward  as  this  is,  that  the  fleshy  and  rjisctiU: 
[>urt8  of  the  muscles  attached  to  the  great  trochanter  are  better  avoided. 


land  the  posterior  superior  spine,  and  ending  over  the  shaft,  just  below 
Hhe  trochanter.  The  incision  should  curve  slightly  t'orwanls  and  paes 
down  to  bone  or  cartilage,  as  the  case  may  be,  at  oiite.  Any  bleeding 
vessels  having  been  secured,  the  exact  position  of  the  head  and  neck  is 
low  made  out  by  the  finger,  aided  by  an  assistant  rotating  the  limb. 
A  second  incision  opens  the  capsule  freely.  With  a  periosteal  elevator, 
aided   by  a   knife,   the   muscles   attached  to  the  great  trochanter  are 

Fig.  234. 


Hesectton  ol  the  bead  ol  Uw  h'lijur*  by  the  pkistirior  iucidoD.  Tbe  tbigli  is 
flexed  to  an  angle  of  4S"-  '^^^  glntaniB  maximus  Imn  been  divtdtfd,  allowiug  the 
great  trochanter  to  cotue  into  view.  Tbe  rotracttjr  draws  asid©  the  akin,  tbe 
upper  part  of  the  gbita»u8  inaxinitii*,  atid  tlu'  medius.  Below  it  is  tlie  pyri- 
forraift.     (Fambeiif .  I 

Jetached,  the  cartilage  in  young  subjects  peeling  off  with  them  in 
jne  or  more  pieces.  The  Unger  is  now  passed  round  the  nec*k  of  the 
Femur  and  the  sot't  parts,  including  the  periosteum,  detached  as  much 
possible  on  the  inner  side.  The  finger,  now  feeling  that  the  upper 
J>iirt  o!  the  trochanter  and  the  neck  of  the  bone  are  free,  and  protecting 
^lie  soft  parts  on  tht-  inner  side,  the  bone  is  sawn  through  just  below  the 

>p  of  the  trochanter  with  an  osteotomy,  metacarpal,  or  keyhole  saw.* 

The  section  of  the  J>otie  should  always  be  made  while  this  i»  in  *Uu,     The  plau  of 
IcxrHting  the  head  by  adductitig  the  limb,  and  then  sawing  it  off^  disturbs  the  parts 
Bore,  and  runs  thi^  risk  of  fracturing  the  wasted  femur  of  a  little  child,  an  accident 
rhich  I  have  seen  occur  in  the  bands  of  a  very  careful  operator.     Mr.  Wright  (^Itn^, 
jtHpra  rif,,  p,  loi)  states  that  he  had  one  ease  among  hi3  earlier  operations,  atid 
ht?  ban  ixiso  separated  the  lower  epipbytiiii  in  an  infant  while  manipnlHiit 
^urini;  ineiiiion  of  the  joint.     He  poiiits  out  another  objection — vi«. 
%rhit-b  the  t^eriosteura  may  be  wtrippt^rl  off  if  tbp  h<*mil  nf  tht?  bor 
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This  tli vision  should  be  thoroughly  ami  cleanly  effected  without  ^plinttr* 
iog.  If  it  be  preferred^  in  addition  to  the  protection  of  the  finger  ou 
the  inner  side,  a  blunt  dissector  may  be  passed  behind  the  bone,  but 
this  is  not  essential :  retractiou  will  protect  the  lips  of  the  wound  from 
the  saw.  With  the  aid  of  the  finger  and  an  elevator,  or  with  a  lion- 
foroeps,  the  head  and  neck  of  the  bone  ai-e  levered  out  of  the  acetabulnm. 
this  being  often  attended  with  some  difficulty  unless  the  capisule  has 
Ijeen  very  freely  opened.  The  ligamentum  teres  is  probably  distroyed; 
if  not,  it  must  be  divided.  The  acetabulum  is  then  examined,  and,  if 
merely  roughened,  left  alone  ;  if  pitting  or  erosion  be  present,  gongijig 
must  be  reported  to.  Any  sequestra  present  must  be  removed.  If  the 
acetabidum  h  perforated,  and  pus  pi'esent  on  it^  pelvic  aspect,  free  mi 

Fio,  255. 


X. 


Bsoiiaou  of  Ihe  head  of  the  right  femtir*  Sepuntion  of  the  cftptulG  uul 
periotteuin  h&s  been  thoroughly  performed.  G,  GlatA^us  mAximQa.  U, 
Mediui.  Cj  The  ca|)sule  opened,  P,  Pymmidalis.  T,  Great  trcjchmut^r, 
The  tipper  retmctor  raises  the  upper  Up  of  the  glutjeas  toaximns,  the 
mediuB,  the  mitutnus  which  is  bidden,  aud  tije  capsule.  The  lower  tetnc- 
tor  depreeees  the  pyrATnidlali';  and  ttie  capsule.     U^ambeuf.) 


must  be  provided   by  means   of  a  gouge   or  small    trephine,  and  a 
drainage-tube  passed  through. 

Tlie  inner  surface  of  the  capsule  and  all  abscess  cavities  must  now  be 
thoroughly  scraped  and  irrigated  by  means  of  a  flushing  spoon,  jl^ 
described  below,  until  all  granulation  tissue  and  caseous  dStfrig  liave  beea 
I'enioved.  If  sinuses  are  pi  L\sent,  these  must  either  be  excised  or  care- 
fully curetted  accorfing  to  their  ijosition  and  extent.  Haemorrhage  i* 
usually  very  slight,  and  with  the  exception  of  a  few  vessels,  which  may 
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be  caught  with  forceps,  usually  consists  of  a  general  oozing.  This  will 
usually  be  stopped  by  the  hot  irrigating  fluid ;  if,  however,  it  is 
troublesome,  the  cavity  may  be  packed  with  gauze. 

Drainage,  either  by  means  of  iodoform  gauze  or  a  tube,  will  be 
necessary  in  nearly  all  cases.  In  a  few,  however,  where  no  sinuses 
exist  and  there  is  no  intra-pelvic  abscess,  and  where  all  oozing  has  been 
arrested,  a  little  sterilised  iodoform  may  be  rubbed  in  and  the  wound 
closed  with  sutures.  The  dressings  must  be  carefully  applied  and  firm 
pressure  used  to  prevent  oozing. 

Site  of  Section  of  the  Femur, — Having  tried  both,  I  think  that  the 
section  through  the  great  trochanter  (i.e.,  just  below  its  upper  margin) 
is  preferable  to  one  above  it  (i.e.,  through  the  neck).  The  latter  has 
the  advantages  of  disturbing  and  damaging  the  attachments  of  muscles 
much  less,  and  thus  leads  to  more  rapid  healing  and  far  greater  mobility 
of  the  limb.  These,  however,  are  outweighed  by  the  disadvam^ta^e 
which  leaving  such  a  large  piece  of  bone  as  the  trochanter  entails — 
viz.,  that,  after  healing,  this  process  gets  drawn  up  against  the  scar  and 
constantly  frets  it.*  It  is  also  said  to  check  the  escape  of  discharges, 
and  to  render  the  patient  liable  to  persistence  or  recurrence  of  the 
disease.  I  am  doubtful  as  to  the  last  two,  but  the  first  is  absolutely 
certain. 

B.  Mr.  A.  E.  Barker,t  has  shown  what  excellent  results  the  anterior 
method  can  give.  In  his  Hunterian  Lectures  (Brit.  Med.  Journ.,  1888, 
vol.  i.  p.  1326)  he  advocated  the  use  of  this  mode  of  excision  in  the 
early  stage  of  hip  disease.  In  later  papers  (ibid.,  1888,  vol.  ii.  p.  1337, 
and  1890,  vol.  ii.  p.  1009)  he  published  some  most  successful  cases  thus 
treated  in  later  stages,  where  other  means  had  failed,  and  abscesses 
were  threatening  to  burst.  He  advocates  the  anterior  incision  on  the 
following  grounds  especially,  (i)  the  interference  with  the  muscles  is 
practically  nil;  (2)  the  patient  can  thus  be  treated  and  his  wound 
dressed  much  more  conveniently — e.g.,  with  a  Thomas's  splint;  (3) 
primary  union  can  be  secured  if  the  following  most  essential  points 
are  strictly  attended  to ;  (a)  the  whole  of  the  diseased  structures  must 
be  removed ;  (b)  perfect  asepsis  must  be  secured ;  (c)  all  oozing 
must  be  checked,  and  the  wound  kept  dry  by  well-applied  dressings ; 
(d)  absolute  rest  must  be  maintained  during  healing.  With  regard  to 
the  objection  which  has  usually  been  considered  to  be  fatal  to  the 
anterior  incision,  viz.,  the  insufficient  drainage  which  it  gives — Mr. 
Barker  replies  that  the  incision,  though  anterior,  is  perfectly  adequate 
for    drainage,    (i)   l)ecause    the    discharges   are,    if   the    above-given 


♦  About  fourteen  years  ago  I  made  use  of  this  method  in  one  case,  sawing  the  bone 
through  the  neck  and  leaving  the  trochanter  entire.  A  rapid  recovery  took  place,  and 
the  boy  quickly  regained  power  over  the  limb.  He  has  long  been  able  to  run  and 
climb  like  other  lads,  and  the  movements  of  flexion,  extension,  abduction,  and 
addaction  are  extraordinarily  perfect.  He  has,  however,  been  under  my  care  on 
scYeral  occasions  for  superficial  ulceration  of  the  scar,  which  is  fretted  by  the  very 
prominent  uppet*  margin  of  the  immediately  subjacent  trochanter. 

f  Mr.  B.  W.  Parker  (tYin.  Soc,  Trans.,  vol.  viii  p.  108)  reGommended  this  method  aa 
interfering  less  with  the  muscles  and  the  blood-supply  of  the  Joint.  Hfiter  was,  I 
IwlieTe,  reaUjr  the  first  to  use  this  incision,  draining  the  joint  hj  a  ooantflMNiaBiuA 
mt  the  back. 
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Fig.  236. 


f^ 


precautions  are  duly  followed,  very  small  in  quantity,  "little  more 
than  odourless  serum,  which  ought  never  to  become  truly  purulent;" 
(2)  **  if  all  the  tubercular  tissue  is  removed,  a  clean-walled  cavity  is  left, 
most  of  which  is  quite  capable  of  healing  by  first  intention,  when  its 
different  surfaces  are  brought  into  close  contact  by  firm  pressure.    And, 

in  these  cases,  the  head  of  the  bone 
being  removed  and  the  acetabulum 
quite  clean,  the  cut  surface  of  the 
neck  of  the  femur  can  be  brought 
close  up  to  the  latter,  so  that  al- 
though there  is  potentially  a  large 
space  in  the  field  of  operation,  there 
ought  to  be  actually  little  or  no 
cavity  left,  if  pressure  has  been 
properly  applied  from  the  first." 

Of  the  conditions  which  it  is 
absolutely  necessaiy  to  secure  for 
the  obtaining  of  primary  nnion,  and 
the  success  of  the  anterior  incision, 
the  first — that  the  whole  of  tie 
diseased  structures  must  be  removed 
— is  by  far  the  most  important.  It 
is  also,  from  my  experience,  the  most 
diflScult  to  secure.  G.  A.  Wright 
{Brit  Med,  Jouni.,  1888,  vol.  ii.  p. 
1338),  speaking  at  the  discussion  on 
one  of  Mr.  Barker's  papers,  said  that 
he  had  found  the  entire  removal  of 
the  morbid  tissues  practically  im- 
possible either  by  the  anterior  in- 
cision which  he  used  occasionally, 
or  by  the  posterior.  Only  little  fod 
of  disease  might  be  left,  but  they 
were  apt  to  suppurate  when  some 
fall  or  accident  gave  them  the  op- 
portunity. On  this  point  we  must 
wait  for  the  light  ivhich  farther 
carefully-watched  and  reported  cases 
alone  can  give  us. 

Operation. — The  patient  being  on 
his  back,  with  the  limb  extended, 
and  the  parts  duly  cleansed,  the  sur- 
geon standing,  in  the  case  of  either 
limb,  on  the  right  side,  makes  an  incision  three  to  four  inches  long, 
starting  half  an  inch  below  the  anterior  superior  spine,  dowTiwards  and 
slightly  inwards,  between  the  tensor  vaginae  and  glutaei  externally  and 
the  sartorius  and  rectus  internally.  The  upper  part  of  this  incision 
should  pass  down  to  the  capsule  at  once,  the  lower  third  should  divide 
skin  only.  The  interval  between  the  above-named  muscles  is  now 
thoroughly  opened  up  and  the  wound  retracted,  so  that  the  anterior 
surface  of  the  capsule  is  exposed.  This  must  now  be  opened,  and  with 
the  limb  flexed,  the  left  index  finger  is  passed  into  the  joint.    As  the 
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difficulty  which  is  sometimes  experienced  m  i-emoviog  the  head  is 
usuttlly  due  to  an  insufficient  division  of  the  capsule,  this  is  now 
further  incised  with  scissors,  the  left  index  linger  being  used  as  a 
guide.  An  aseptic  finger  now  examines  the  condition  of  the  joint. 
The  wound  being  opened  by  retractors,  a  narrow-bladed  saw  is  intro- 
duced into  the  upper  part,  in  the  direction  of  the  wound,  and  with  as 
little  damage  to  the  soft  parts  as  possible,  and  the  femur  SB.wn  through 
across  the  top  of  the  great  trochanter,  or  through  the  neck. 

The  advantages  and  disadvantages  of  the  latter  step  liave  been 
already  given  at  p,  599.  In  a  case  at  all  advanced  there  %vill  always 
be  a  risk  that  a  section  as  high  up  as  this  will  expose  diseased  bone. 
The  head  of  the  femur  is  now  extracted  and  the  acetabulum  treated 
by  the  means  given  at  jj.  598.  Every  atom  of  diseased  structure  must 
now  be  removed,  especial  care  being  taken  to  clear  out  any  caseating 
abecesses  communicating  with  the  joint.  All  this  should  be  done  with 
as  little  violence  as  possdjle  to  tlie  surrounding  tissues,  so  that  none  ot 
the  tubercular  iW/riii  he  forced  into  the  fresh-cut  surtaces.  The  best 
instrument  for  removing  the  disease  thoroughly  is  Mr.  Barker's  '^tlush- 
ing  gouge"  (Fig.  237).     This  has  a  cutting  scoop-like  edge,  is  perfo- 


Fio. 


B&rker'n  dusluug  gouge.      Down's  Catalogue.) 

rated,  and  to  ite  Ihelt  is  attiiclied  tubing  vvhicii  communicates  with  an 
irrigating  oaii,  By  this  means  boiled  water  (F.  105  J  is  kept  tlowing 
'tlirough  the  area  of  operation,  carrying  away  the  </<'l;m  of  disease 
whether  from  abscess  eavitie;*,  the  joint,  or  the  surface  of  the  aceta- 
bulum, if  diseased,  and  with  it  all  blood,  while  at  the  same  time  it 
arrests  haemorrhage.  When  every  part  of  the  field  of  operation  has 
been  gouged  and  scraped  clear  of  all  tubercular  material,  and  the  water 
TunB  clear,  the  cavity  is  dried  out  with  carbolised  sponges,  one  or  two 
:of  which  are  left  in  it  until  all  the  sutures  are  m  iiiiu.  These  should 
:dip  deeply,  and  be  placed  close  together.  Just  before  they  are  tied, 
the  gponges  are  removed,  and  with  them  the  last  trace  of  moisture. 
The  wound  is  then  filled  up  with  iodoform  emulsion,  and  the  sutures 
are  tied,  as  much  uf  the  eniul«iun  as  will  come  away  being  squeezed 
out  at  the  last  mument,  Graduat^l  even  pressure  is  then  applied  by 
the  dressing  and  bandages,  so  that  the  walls  of  the  cavity  are  brought 
into  apposition,  anrl  the  remainder  of  the  neck  of  the  femur  secured 
in  the  acetabulum.  The  patient  is  then  placed  in  a  double  Thomas's 
aplint.  If  sirmses  are  present,  and  the  jomt  infected,  the  wound  must 
not  be  closed,  but  drainage  must  be  provided.  The  sinuses  having 
been  opened  up  and  thuruughiy  curetted,  must  be  plugged  by  means 
of  strips  of  iodoform  gauiie  passing  down  to  tlie  bottom. 

With  regard  to  the  aftt*r*treatment  1  would  urge  that  cases  of  hip 
excision  should  be  got  up  as  early  as  possible^ — I.e.,  at  the  end  of  six  or 
eight  %veeks.     A  double  Thomas's  splint,  with  foot-pieces,  should  be 
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applied  immediately  after  the  operation,  and  worn  for  a  period  of  from 
four  to  eight  months.  After  this  the  child  should  get  about  on  a 
patten  and  crutches,  swinging  the  affected  limb.  He  should  not  be 
allowed  to  use  this  for  upwards  of  a  year  after  the  operation.  If 
weight  is  borne  on  the  limb  earlier,  the  end  of  the  femur  is  pushed 
upwards  on  to  the  dorsum  ilii,  and  much  shortening  is  the  result. 
Mr.  Barker  has  allowed  some  of  his  cases  to  get  up  and  dispense 
with  a  splint  at  a  much  earlier  period.  I  think  the  above-given  dates 
better  suited  to  these  cases  of  excision  of  the  hip,  when  we  remember 
the  risks  to  which  thej'  are  exposed  by  their  rough-and-tumble  life 
when  they  leave  the  hospital. 

Usual  Causes  of  Failure  after  Excision  of  the  Hip. 

I.  Persistent  pelvic  disease.  2.  Chronic  osteo-myelitis  of  sawn  end 
of  femur.  3.  Suppuration  and  hectic.  4.  Lardaceous  disease.  5.  Tuber^ 
cular  conditions  elsewhere.  General  outbreak  of  tuberculosis.  6.  Disease 
of  the  opposite  femur. 

Bruns,  of  Tiibingen  {Beitr.  z,  Min.  Chir,,  vol.  xxii.  part  i.,  Tubingen, 
1894),  shows  from  carefully  recorded  cases  that  about  two-thirds  of 
the  deaths  after  resection  were  due  to  a  general  tuberculosis  or  tuber- 
culosis of  other  organs,  one-third  only  being  caused  by  suppuration 
and  its  sequelae,  septic  infection,  exhaustion,  or  amyloid  disease. 


CHAFER    II. 

OPERATIVE   INTERFERENCE  IN  DISLOCATION 

OF   THE   HIP, 


Here  three  varipties  of  cases  liave  to  be  considered  :— I.  Tuaumatic 
DiisLOC^ATiuNS.  II.  Dislocation  from  Disease  (this  is  rather  a  partial 
dislocation,  or  a  subluxation).     III.  Congen'ital  Dislocations. 

I.  Tbacmatic  Dislocation. — The  great  deformity,  permanent  cri{>- 
[>Hng,  and  often  great  stiQeriug  resulting  from  old  unreduced  disloea- 
ttons  of  the  Idp.  abund^mtly  justify  resort  to  operation,  nowadaj^s,  as 
long  as  it  is  nndershKid  that  the  operation  may  be  a  severe  one,  atid 
the  after-treatment  one  requiring  great  vigilance  on  the  part  of  the 
surgeon. 

In  an  excellent  paper  (Ann.  of  Surrf.,  Sept.  1894,  p.  319)  Dr.  M.  \j. 
Harris,  of  Chicago,  ]iublishes  an  instructive  case  of  hia  own  and  twenty- 
four  others  which  he  has  collected.  From  these  he  draws  the  following 
conclusions:  (l)  Owing  to  the  danger  of  fracturing  the  neck  of  the 
femur  (Arch,/.  Miu.  Chit\,  1885,  Bd.  xxxii.  S.  440);  of  laceration  of 
the  great  vessels  of  the  thigh  (Ann.  of  Sunj.,  June  1892,  p.  425), — 
here,  in  an  attempt  to  i-educe  by  manipulation  an  obturator  dislocation 
of  thirteen  weeks'  duration  in  an  adult,  a  fatal  tear  was  produced  at 
the  junction  of  the  superticial  and  deep  femoral  veins  ;  or  of  shock 
and  death  (/iVr.  fPOrfhop.,  Sept.  1 890),  the  application  of  great  force 
to  reduce  old  dislocations  of  the  hi]>  should  be  discontinued  in  favour 
of  freely  opening  the  joint  and  reducing  the  head  of  the  bone,  after 
the  method  used  by  Dr.  Harris  (inde  infra).  This  ia  the  treatment 
which  gives  the  best  results.  (2)  That  subcutaneoua  operations  in  old 
ilislocations  are  witliout  benefit.  (3)  That  as  osteotomy  below  the 
jgreat  troclianter  leaves  the  head  in  its  aljnormal  position,  and  thus  fails 
10  relieve  the  pain  which  so  frequently  accompanies  these  old  disloca- 
tions, and  as  it  cannot  improve  tlie  limited  mobility  which  is  always 
present,  it  is  not  to  be  considered  in  any  way  an  operation  of  choice, 
{4)  Resection  is  only  to  be  thought  of  when  reduction  after  free 
arthrotomy  fails. 

The  follo^^iIlg  ai^  the  steps  of  the  operation  performed  by  Dr.  Harris 
in  his  case  of  dorsal  dislocation  of  nearly  four  months'  standing, 
in  which  repeated  and  prolonged  attempts  at  reduction 
jiiade : 
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An  incision  about  fourteen  centimetres  in  length  was  made  in  front*  of  the  great 
trochanter  between  the  tensor  vaginae  femoris  and  the  glutseus  medius.  thus  leading 
directly  down  to  the  acetabulum  and  anterior  surface  of  the  head  and  neck  of  the 
femur.  As  was  expected,  the  acetabulum  was  found  filled  with  a  tough,  adherent 
connective-tissue  proliferation  from  the  anterior  portion  of  the  capsular  ligament, 
which,  in  falling  over  the  cavity,  completely  closed  it.  On  catting  through  the 
capsular  ligament,  the  head  of  the  bone  was  found  resting  on  the  posterior  and 
superior  edge  of  the  acetabulum  in  a  shallow  depression,  the  lining  of  which  bad 
a  smooth  cartilaginous  feel.  Immediately  in  front  of  the  head  and  helping  to  fill 
the  cotyloid  cavity  was  a  piece  of  bone,  curved  in  shape,  about  three  centimetres  in 
length  by  one  centimetre  in  depth  and  0-5  centimetre  in  width,  which  had  been 
detached  from  the  posterior  wall  of  the  acetabulum.  This  may  have  been  an  obstacle 
to  the  early  reduction  of  the  case.  The  head  of  the  bone  was  still  covered  with 
smooth  cartilage,  while  the  neck  had  acquired  new  firm  adhesion  to  all  the  surround- 
ing parts,  thus  producing  a  new  capsular  ligament. 

A  restoration  of  the  ligamentum  teres  could  not  be  demonstrated,  but  a  small 
portion  of  it  was  present  in  the  depression  in  the  head  when  this  was  turned  oat 
of  its  new  joint.  The  adhesions  to  the  neck  were  divided,  and  all  the  muscular 
attachments  to  the  great  trochanter  and  shaft  as  far  down  as  the  lesser  trochanter 
were  separated  sub-periosteally  from  the  bone,  thus  liberating  the  entire  upper  end 
of  the  femur.  Attention  was  then  directed  to  the  acetabulum,  which,  by  means  of 
the  gouge  and  sharp  spoon,  was  freed  of  capsular  ligament  and  the  new  connective- 
tissue  formation.  The  cartilage  lining  the  bottom  of  the  cavity  was  found  to  be 
still  smooth.  The  head  of  the  bone,  however,  could  not  be  made  to  enter  the  aceta- 
bulum, which  seemed  too  small.  The  cavity  was  consequently  enlarged  somewhat 
posteriorly  with  the  gouge  and  mallet,  after  which,  by  considerable  exertion  and 
manipulation,  the  head  was  finally  returned  to  its  place,  and  the  leg  assumed  its 
normal  position.  The  wound  was  partly  stitched  up,  and  the  rest  packed  with 
iodoform  gauze.  The  limb  was  placed  in  the  extended  position,  plaster  of  Paris  put 
on,  and  extension  applied.  The  operation  was  a  very  severe  one,  occupying  fully  two 
hours.  The  patient  suffered  considerably  from  shock,  although  the  loss  of  blood  was 
not  great.  Reaction  came  on  promptly,  and  the  progress  of  the  case  was  favourable 
from  the  start.  There  was  considerable  serous  drainage  from  the  wound  during  the 
first  few  days,  necessitating  rather  frequent  renewals  of  the  dressings.  In  three  weeks 
the  wound  was  closed,  but  in  another  week  a  small  collection  of  sero-pus  required 
evacuation  by  a  counter-puncture.  The  extension  was  continued  three  weeks.  Six 
weeks  from  the  time  of  the  operation  the  patient  was  allowed  up  on  crutches.  In 
three  months  he  could  walk  with  a  cane  without  pain  in  the  hip.  There  was  active 
motion  in  all  directions — tlcxion,  abduction,  adduction,  and  rotation,  which,  though 
limited,  were  daily  increasing. 

II.  Dislocation  fkom  Disease. — This  lia^  been  referred  to  at  p.  593. 

III.  Congenital  Dislocations. — Operative  interference  in  this  con- 
dition should  not  be  undertaken  unless  the  bloodless  method  of  re- 
position by  manipulationt  has  been  given  a  fair  trial,  and  has  failed. 
Even  then  the  advisability  of  operative  interference  here  is  still  much 
disputed.  When  we  consider  the  condition  of  the  parts  affected, 
especially  the  shallow,  ill-developed  acetabulum,  and  the  altered 
flattened  head,  we  can  easily  understand  the  difficulty  which  has 
l)een    met    with   in    getting    the    head    into,  and   retaining    it   in,  a 

*  In  a  case  of  traumatic  dorsal  dislocation  in  a  boy,  aged  7,  reduced  after  five 
months  by  the  open  method,  and  brought  by  Dr.  Spencer  before  the  Clinical  Society, 
Feb.  8,  1895,  a  long  anterior  incision  showed  the  acetabulum  to  be  filled  with  dense 
fibrous  tissue.  It  is  stated  that  the  acetabulum  could  not  have  been  reached  by  a 
posterior  incision  without  resecting  the  head  of  the  bone. 

f  The  best  method  to  employ  is  the  Paci-Lorcnz,  a  detailed  account  of  which  will 
be  found  in  the  Medical  Annual^  1898. 


DISLOCATrONS  OF  THE  HIP. 


605 


satisfactory  position.  Certainly  the  results  which  have  been  attained 
either  in  England  or  abroad  cannot  \ye  considered  to  be  satisfactory. 
Moreover,  it  is  equally  certain  that  whatever  benefit  reBults  is  to  be 
attained  only  at  considerable  risk  (rfJe  fWivy),  and  that  the  amount 
claimed  is  sometimes  open  to  dispute.*  Finally^  the  fact  that  Hoffa 
has  practically  abandoned  his  ov^ti  operation  speaks  for  itself. 

As  long  as  the  technique  of  these  operations  require  so  mach  inter- 
fermce  with  the  jiaits,  as  long  as  the  risks  of  sepsis,  shock,  &c.,  are 
iMgtiat,  no  operative  steps  should  be  undertaken  unless  the  risks  and 
the  resnlts  have  been  fully  put  liefore  the  friends* 

Choice  of  Operations.^ — If  an  operation  has  been  decided  upon, 
Hofia'sf  operation  of  di vision  of  the  retaining  shortened  structures 
<and  replacement  of  the  head  of  the  bone  in  the  acetabulum  (which 
should  be  deepened)  may  be  performed,  or  a  new  acetabnlum  may 
be  made  in  children  under  lo.  In  older  patients,  e.;/.,  10  to  16, 
if  the  deformity  is  really  severe  and  disabling,  Kirmisson'sJ  siib- 
tmchanterie  osteotomy  with  subcutaneous  division  of  the  adductors 
may  be  tried. 

OpGration. — The  follow  ing  account  of  Hoffa's  operation  is  taken  from 
an  article  by  Dr.  T.  H.  Myers  (Ann.  of  Sur*j,,  Aug.  1894,5  p.  144): 

Opening  the  joint  by  Langen beck's  incision,  division  of  the  capsule 
at  its  insertion  in  the  neck  of  the  femur,  and  sub-periosteal  freeing  of 
the  great  tiochanter  fpjui  all  the  mu^eles  attached  to  it,  are  the  first 
steps.  In  patients  under  five  years  old  it  i^  then  almost  always  possiljle 
by  flexion  of  the  thigh  and  direi*t  pressure  upon  the  head  to  bring  this 
into  the  old  acetabulum.  I'he  hiji  and  knee  now  are  often  seen  to  be 
flexed.  HofTa  overcomes  this  in  young  children  by  holding  the  he^d 
firmly  in  the  acetabuhim  while  an  assistant  gradually  extentls  the 
leg  on  the  thigh,  so  stretching  the  bieepH,  semi-membranosus.  and 
eenii-tendinosus.  This  is  accomplished  in  three  to  five  minutes.  In 
older  childi'en,  six  years  and  upwards,  it  is  generally  better  to  divide 
these  muscles,  and  this  is  done  Ijefore  opening  the  joint.  Hoffa  has 
adopted  Lorenz's  recommendation  of  dividing  them  at  the  tuber  ischii. 

ITie  limb  is  now  alMlucfed,  and  the  adductors  sid>cutaneously  divided^ 
then  hyper-extendtxl  and  the  soft  parts  attached  to  the  anterior 
8Ui>erior  spine  of  the  ilimn,  and  the  fascia  lata,  divided  by  the  open 
method  so  as  to  control  better  the  haemorrhage.     These   wounds  are 


*  See  a  ease  brought  Ijefore  the  CliDical  Societj  and  the  remarkt  iniMie  at  the 
Ui^CQf^sion  (-BnY.  Med.  Jmim.,  vol.  i.  1895,  p.  365). 

t  Huffa'»  operation  wae  firat  described,  Aprit^  1890^  Vn'/uind.  Jhrntwek.  Geseli' 
Mfhaft  /.  Chit,,  p.  944.  He  ift  st&ted  CAnn,  tf  Surff,^  Aug.  1894,  p.  145)  to  hare 
operated  ttrf^nty^fire  fimrs,  and  is  clearly  an  euthaeiast.  He  Laji  great  fitresa  on  the 
age.  The  youngi^r  the  child,  the  better  the  result.  This  If  readilj  intelligible, 
but  the  increased  ri^ki  after  operation  (ride  infra}  at  this  early  age  zniut  not  be 
forgotten. 

X  nrrw  £OHk0pidi€,  No,  2,  1894. 

^  Ho^  makes  u«e  of  a  posterior  incision,  as  he  belleret  that  the  itractureg  which 
chiefly  require  diriaion  arc  the  mnaclea  attached  to  the  great  irochaiiier  and  tuber 
iischii,  LoreoJE  and  others,  who  believe  that  it  is  the  Y  ligament  which  is  the  chief 
obstacle  to  reduction,  recommend  the  anterior  tnciinon.  When  this  is  made  use  of, 
another  ranning  transversely  outwards  may  be  needed  to  give  access  to  the 
acetabulum. 
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now  dressed,  and  the  joint  is  then  opened  as  described  above.  The 
he^  must  be  freed  so  completely  that  it  can  readily  be  brought  out 
of  the  wound.  Hoffa  has  never  seen  any  necrosis  of  the  head  follow 
this  free  division.  The  ligamentum  teres,  if  present,  must  be  ex- 
tirpated, and  the  insertion  of  the  capsule  into  the  neck  freely 
divided.  A  sharp  Volkmann's  spoon,  bayonet-shaped,  is  now  guided 
by  the  index-finger  to  the  acetabuhim,  and  the  fatty  tissue  and  cartilage 
and  a  good  deal  of  spongy  tissue  are  scraped  out,  taking  care  to 
preserve  the  edges  of  the  acetabulum.  The  cavity  must  be  made  not 
only  deep  but  broad.  This  is  best  accomplished  by  cutting  away 
posteriorly. 

The  head  is  now  reduced,  and  goes  into  its  place  with  a  snap. 
The  superfluous  part  of  the  capsule  is  then  extirpated,  the  wound 
partly  sutured,  and  the  rest  packed  with  iodoform  gauze.  If  there  is 
any  rotation  forward  of  the  neck  and  head,  the  limb  must  be  put  up 
in  moderate  inversion,  otherwise  the  head  will  slip  out  of  the  new 
acetabulum.  After  a  few  weeks  it  may  be  brought  to  the  normal 
position.  Lorenz,  in  such  a  case,  also  advises  putting  the  limb  up  in 
inversion,  and  a  subsequent  sub-trochanteric  osteotomy  to  correct  this. 

Careful  passive  movement  is  begun  in  three  or  four  weeks,  and  after 
five  weeks  the  child  is  allowed  to  stand  and  walk  in  an  apparatns 
which  allows  of  motion  of  the  hip,  but  does  not  allow  the  head  to 
escape  from  the  acetabulum. 

It  remains  to  allude  to  the  results  of  operative  interference  both 
good  and  bad,  though  but  little  has  been  heard  of  the  latter.  Redard 
{Traite  de  Chir,  Orthoped,,  Paris,  1892,  p.  534),  Dr.  T.  H.  Myers,  and 
Dr.  V.  P.  Gibney,  of  New  York  (Ann,  of  Surg.,  Aug.  and  Dec.  1894) 
accept  tlie  following  conclusions:  "(i)  The  number  of  perfect  cases  is 
very  small.  (2)  The  number  of  cases  improved  is  large.  (3)  The 
results  in  double  dislocation  are  not  so  favourable  as  in  single. 
(4)  The  lordosis  is  generally  corrected.  (5)  The  limp  persists  to  some 
degree,  though  a  high  shoe  will  improve  this  greatly.  A  paper 
by  Dr.  E.  H.  Bradford,  of  Boston,  is  especially  instructive,  as  it 
contains  an  accoimt  of  a  specimen  taken  from  a  child  who  died  of 
diphtheria  and  septicaemia  a  month  after  Hoffa's  operation  had  been 
performed.  He  considers  that  while  "the  method  of  operative  reduction 
offers  the  best  prospect  of  a  cure,  it  involves  risk  and  is  not  certain  in 
its  result." 

Finally  as  to  the  risks.  These  are  certainly  serious.  The  following 
have  been  published  : — I.  Shock.  2.  Haemorrhage.  3  and  4.  In  young 
children  the  effects  of  the  anaesthetic  and  of  iodoform  intoxication  must 
also  be  remembered  together  with  the  above.  5.  Peritonitis.  This 
has  followed  in  one  case,  after  perforation  of  the  bone  in  fashioning  the 
acetabulum.*  6.  Septic  conditions.  7.  Prolonged  suppuration.  Dr. 
Gibney  (loc,  aiijrta  cit.),  with  candour  that  does  him  great  credit,  says 
that  profuse  suppuration  followed  in  the  majority  of  his  nine  cases 
(seven  of  these  were  cases  of  congenital  dislocation).  This  continued 
for  many  weeks  and  months,  during  which  time  the  wound  should  have 
been  healed  and  movements  begun.  8.  Recurrence  of  the  faulty 
position. 

♦  A  gouge  and  mallet  were  being  used  (Rt^ue  d*  Orthopidie^  Jan.  1893). 
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LIGATUBE    OF    THE    COMMON    FEMOBAL. 

Though  this  operation  is  not  regarded  with  much  favour,  especially  for 
aneurysm,  it  will  be  described  here,  as  the  question  of  tying  it  arises 
from  time  to  time,  and  as  it  should  always  be  performed,  for  tlie  sake  of 
practice,  on  the  dead  body. 

Indications. 

I .  Wounds. — These  are  rare,  here,  compared  with  those  affecting  the 
vessels  lower  down.  The  wound  must  always  be  explored  and  the 
bleeding-point  sought,  for  two  reasons — (a)  Ligature  of  the  external 
iliac  will  usually  fail  to  arrest  bleeding  from  the  common  femoral. 
(b)  The  source  of  the  bleeding  may  easily  be  mistaken  here ;  thus, 
Mr.  Listen,*  in  a  case  of  pistol-shot  wound  of  the  groin,  tied  the 
external  iliac  for  what  was  proved,  post  mortem,  to  be  a  wound  of  **  one 
of  the  superficial  branches  of  the  common  femoral,  about  half  an  inch 
below  Poupart's  ligament.'* 


*  Med.'Chir,  Irans,,  vol.  xxix.  p.  107.  The  flow  of  the  blood  here  is  said  to  have 
been  "  most  impetuous  and  profuse."  In  Mr.  Liston*s  words  :  "  The  division  of  even  a 
unall  branch  close  to  the  principal  vessel,  it  is  well  known,  pours  out  blood  furiously, 
as  mach  so,  in  fact,  as  if  an  opening  in  the  coats  or  the  artery  itself  were,  so  to  say, 
punched  out.  corresponding  in  size  to  the  area  of  the  branch.^' 
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After  licratnre  for  grinshot  injnries.  whether  for  direct  or  for  conse- 
cntive  bleeding  unattended  by  primary  in]nry  to  the  vessel,  the  mor- 
taliry  in  the  American  War*  seems  to  have  been  high — over  70  per 
cent. 

The  very  impjrtant  snhject  of  ligature  of  the  femoral  artery  or 
Yein,  or  both,  in  cases  of  wounds,  will  be  referred  to  here,  though 
briefly.  Such  ras**s  will  arise  most  frequently  in  removal  of  growths— 
e.'h.  epitheliomata.  l\Tnphomata.  sarcomata — less  often  in  cases  of  stabs. 
Much  interesting  information  on  these  subjects  will  be  found  in  papers 
by  M.  Kirmissrm.t  and  Dr.  L.  Klcher.* 

2.  Removal  of  Groin-ths  from  Scarpa's  Triangle  and  Injury  to  Femoral 
\'essel3. — M.  Kirmisson  has  drawn  attention  to  the  following  points: 
In  the  course  of  the  deeper  dissection  the  pulsation  of  the  femoral 
arter}'  should  be  frequently  felt  for  with  the  finger.  As  this  vessel  mar 
have  been  displaced,  it  is  not  enough  to  trust  to  anatomical  knowled^ 
alone.  After  separating  the  structures  on  either  side  of  the  growth. 
this  should  be  left  adherent  where  it  is  in  connection  with  the  sheath, 
and  especial  care  devoted  to  this  spot.  Where  the  adhesions  are  very 
firm,  and  where  a  large  growth  surrounds  the  sheath,  it  is  useful  to 
divide  the  gro^^-th  and  to  remove  large  parts  of  it,  only  preserving  that 
part  in  intimate  connection  with  the  vessels,  this  being  finally  separated 
most  carefully.  In  the  case  of  growths  in  intimate  connection  with  the 
sheath  the  vein  is  particularly  in  danger,  because  (a)  the  vein-walls  are 
much  more  quickly  invaded  than  the  arterial,  and  (b)  the  vein  is  in 
closer  connection  with  the  elands.  Two  conditions  are  likely  to  be  met 
with  by  the  surgeon :  i .  Denudation  of  the  vessels.  Here  the  adhe- 
sions are  sufficiently  loose  to  be  separated,  and  the  sheath  is  either  left 
intact  or  opened.  Every  effort  must  be  taken  to  keep  the  wound  here 
aseptic.  2.  Resection  and  ligature  of  one  or  other  of  the  femoral 
vessels.  If  the  vein  alone  has  been  injured  in  an  operation  or  hy  » 
stab,  it  should  be  secured  if  possible  by  a  laterally  applied  ligature,  by 
the  application  of  Spencer  Wells's  forceps  left  in  situ  for  two  or  three 
days,  §  or  by  suture  of  the  walls.  All  of  these  formerly  hazardous  pro- 
cedures have  been  rendered  much  safer  by  the  precautions  of  aseptic 
surgery.  Maubrac  (Arch,  Ghi,  de  MM.,  1889)  strongly  advocates 
lateral  suture,  especially  when  the  lesion  is  small.  Kammerer  {New 
York  Med,  Jmim,,  1 890,  vol.  i.  p.  511)  points  out  that  suture  of  the  wall 
has  undoubted  advantages,  and  that  it  has  been  used  successfully  in  the 
case  of  the  femoral  vein  by  Schede  (Arch.  f.  Min.  Ghir.,  Bd.  xxviii. 
p.  671),  and  Lange  (Xetc  York  Med.  Jour.,  vol.  xliv.  p.  720).  If  these 
steps  are  impossible,   or  fail,   the  femoral   vein   must  be  ligatured. 

♦  Otis  ^Medical  and  Svrffical  Jlittary  of  the  War  of  the  BebfUum,  part  iii.  pp.  i^ 
43»  49). 

t  Brr.de  Chir.,  May  10,  1886.  I  am  indebted  for  my  knowledge  of  this  paper  to  ftH 
abstract  by  Mr.  T.  Jones,  of  Manchester  (Med.  Chron,,  September  1886,  p.  514), 

X  Ann.  of  Surg.,  February  1886. 

§  A  case  in  which  I  thus  treated  a  wound  of  the  internal  jn^lar  has  been  recorded 
in  Vol.  I.  at  p.  557,  Pilcher  mentions  a  case  of  Kiister's,  in  which  a  wound  in  the  ^ein 
was  secured  with  haemostatic  forceps ;  the  removal  of  these  after  only  twenty-totit 
hours  was  followed  by  renewed  bleeding,  ligature  of  the  femoral  art«ry,  and  fftttl 
gangrene. 


LIGATURE  OF  THE  COMMON  FEMORAL.  609 

Dr.  Pilcher,  quoting  from  a  paper  of  Braun's,*  shows  that  of  eighteen 
cases  in  which  ligature  of  the  femoral  vein  alone  was  practised  at  the 
level  of  Poupart's  ligament,  thii-teen  occurred  as  the  result  of  wounds 
inflicted  during  the  removal  of  growths.  In  none  of  these  thirteen 
cases  did  gangrene  ensue.  Dr.  Pilcher  points  out  that  this  is  due  to  the 
gradual  enlargement  of  the  collateral  venous  circulation  which  takes 
place  during  the  increase  of  the  growth.  This  constitutes  a  most 
important  difference  between  wounds  of  the  vein  during  operation  and 
by  a  stab.  Thus,  in  five  cases  in  which,  as  the  result  of  acute  injuries, 
the  femoral  vein  was  tied  high  up,  recovery  without  disturbance  took 
place  in  only  one.  In  two,  death  took  place  from  septicaemia  and 
pyaemia  ;  in  the  remaining  two,  gangrene  rapidly  supervened.  In  the 
case  of  stab-wounds  of  the  common  femoral  vessels  the  complication  of 
Bepsis  has  to  be  remembered. 

Thus,  Mr.  Gould  (Jtficrf.  tSoc,  Proc.j  vol.  x.  p.  177)  published  a  case  of  great  interest  in 
which  the  common  femoral  vein  was  wounded  ("  the  whole  anterior  segment  of  the 
vessel "  being  severed)  with  a  cat*s-meat  knife.  A  ligature  tied  round  the  vein  above 
and  below  the  wound  not  arresting  the  bleeding,  the  internal  saphena  which  entered 
the  femoral  just  opposite  the  wound  was  tied  also.  Blood  still  welled  up  from  the 
wounded  vessel,  and  further  search  showed  that  another  vein  entered  the  femoral 
trunk  just  opposite  the  wound  in  the  trunk  between  the  two  ligatures.  This  vein  was 
tied  and  then  all  haemorrhage  was  found  to  be  arrested.  Though  the  wound  was  very 
thoroughly  irrigated  with  solution  of  hydr.  perch.  (1-2000),  all  the  infective  material 
introduced  by  the  knife  could  not  be  removed.  Septic  phlebitis  followed,  with  inflam- 
mation of  the  coats  of  the  artery  and  haemorrhage  on  the  ninth  day  necessitating 
ligature  of  the  superficial  and  deep  femoral  arteries.  Meanwhile  the  septic  thrombus 
had  been  spreading  up  the  iliac  vein  until  all  the  chief  channels  for  the  return  of 
Tenous  blood  were  blocked.  This  brought  about  moist  gangrene,  the  patient  dying  on 
the  eleventh  day  with  blood-poisoning,  accelerated  by  the  loss  of  arterial  blood. 

The  question  has  been  raised  whether,  when  ligature  of  the  common 
femoral  vein  has  been  found  needful,  the  common  femoral  ai'tery  should 
not  be  tied  also,  in  order  to  diminish  the  risk  of  gangrene.  Dr.  Pilcher, 
while  quoting  the  cases  of  Roux,  Linhart,  and  Langenbeck,  in  which 
this  step  was  successful,  shows  that  the  practice  of  ligature  of  the 
common  femoral  artery  as  a  prophylactic  step  after  wound  of  the 
common  femoral  vein  high  up,  whether  in  the  removal  of  tumours  or 
injuries — e.g.,  stabs — is  to  be  discouraged.f 

Dr.  Pilcher  suggests  (loc.  supra  cit.,  p.  119)  that  where  the  femoral 
vein  has  been  suddenly  and  completely  occluded  high  up  it  will  be  wiser 
to  tie  not  the  common  but  the  superficial  femoral  artery,  as  likely  to 
materially  diminish  the  current  to  the  limb,  while  the  amount  provided 
will  be  quite  suflBcient  for  its  nutrition. 

In  cases  where  both  vein  and  artery  are  wounded  these  must  be 
secured  in  situ.  The  risk  of  gangrene  is  now  enormously  increased, 
though  the  risk  will  vary  somewhat  according  as  the  simultaneous 
ligature  is  made  above  or  below  the  deep  femoral. 

A  few  other  points  bearing  upon  the  removal  of  tumours  here  may  be 
alluded  to.     The  internal  saphena  vein  should  be  carefully  preserved 

♦  Areh.f.  klin.  Chir.,  Bd.  xxviii.  Heft.  3,  S.  610. 

t  In  support  of  this.  Dr.  Pilcher  writes  :  "  To  diminish,  to  an  extreme  degree,  the 
itrterial  supply  to  a  part  whose  nutrition  is  already  seriously  compromised  by  general 
▼enous  stasis,  would  certainly  tend  to  precipitate  and  aggravate  the  ihzeatened 
jieciosis.** 

VOL.  II. 
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intact,  and  where  it  is  really  needful  to  divide  it  this  should  be  done  as 
far  from  the  main  femoral  trunk  as  possible,  othenvise  most  trouble- 
some oedema  may  subsequently  develop.* 

In  operating  close  to  Poupart's  ligament,  and  especially  on  the  inner 
side,  the  presence  of  the  peritonaeum,!  and  the  possible  existence  of  a 
femoral  hernia,  must  be  remembered. 

3.  Ulceration  into  the  Artery  by  Gro\vths. — From  the  frequency  of 
gro\\i:hs  here  this  indication  will  occasionally  arise.  I  have  met  \nih 
one  case.  A  man  was  admitted  under  my  care  who  had  been  operated 
on  elsewhere  for  the  removal  of  sarcomatous  glands  in  the  groin.  The 
application  of  zinc  chloride  paste  had  led  to  detachment  of  sloughs  and 
exposure  of  the  common  femoral,  which  gave  way,  leading  to  profuse 
haemorrhage.  I  tied  the  common  femoral  immediately  above  the 
bleeding-point;  this  was  slowly  followed  by  typical  dry  gangrene, 
necessitating  amputation  through  the  lower  thiitl  of  the  thigh. 

4.  Ulceration  into  Femoral  Vessels  in  Inguinal  Bubo. — Mr.  Shield 
has  drawn  attention  to  this  most  dangerous  condition  (MeiL  Soc,  Proc, 
vol.  X.  p  261).  Though  in  his  case  ulceration  occurred  in  the  superjicid 
femoral  vessels,  I  have  alluded  to  it  here,  in  association  with  the  previons 
two  headings.  Owing  to  haemorrhage  from  sloughing  sinuses  in 
Scarpa's  triangle,  Mr.  Shield  was  obliged  to  tie  both  artery  and  vein, 
using  two  ligatures  in  each  case.  There  was  no  return  of  haemorrhage, 
and  gangrene  did  not  occur,  but  the  patient  sank  exhausted  on  the 
eleventh  day  with  a  large  pyaemic  abscess  in  the  opposite  hip-joint 
Mr.  Shield  points  out  that  in  these  most  dangerous  cases  of  spreading 
sloughing  bubo,  preventive  treatment — use  of  the  sharp-spoon,  chloride 
of  zinc  paste,  continuous  warm  baths,  &c. — is  urgently  indicated.  When 
once  bleeding  has  occurred  and  recurred,  as  pressure,}  owing  to  the 
condition  of  the  soft  parts,  is  likely  to  fail,  a  free  incision  and  ligature 
of  the  vessels  above  and  below  the  point  of  ulceration  is  the  wisest 
course. 

5.  Aneurysm. — There  has  been  much  difference  of  opinion  as  to 
whether  it  is  wiser,  when  dealing  with  an  aneurj^sm  on  the  superficial 
femoral  high  up,  to  tie  the  common  femoral  or  the  external  iliac 
KiUglish  surgeons  have  rejected  ligature  of  the  common  femoral  for 
these  reasons — (i)  The  risk  of  gangrene,  as  the  ligature  is  placed  above 
both  the  great  nutrient  arteries  of  the  limb.  (2)  The  probability  of  finn 
clotting  taking  place  after  the  ligature  is  rendered  doubtfal,  owing  to 
the  number  of  small  vessels  given  off  here — viz.,  the  superficial  epi- 
gastric, and  circumflex  iliac,  the  superior  and  inferior  external  pndic, 
and  ver}'  commonly  one  of   the  circumflex  arteries,  and  also  by  the 


♦  Dr.  Pilcher  (loc.  infra  oit.,  p.  214)  mentions  a  case  where,  after  ligature  of  the 
saphena  vein  close  to  the  common  femoral,  the  tendency  to  oedema  was  so  great  that  the 
patient,  unfitted  for  work,  begged  for  removal  of  the  limb. 

t  M.  Kirmisson  gives  a  case  in  which  the  peritonaeum  was  wounded  and  suturetl.  the 
patient  recovering. 

X  At  the  debate  on  Mr.  Shield's  paper,  Mr.  Cripps — a  high  authority— supported 
pressure  in  these  cases.  It  should  be  applied  methodically  according  to  Mr.  Cripps" 
plan  (vide  infra^  p.  617),  and,  to  secure  asepsis  in  these  most  persistently  foul  cases,  it 
would  be  well  to  try  the  application  of  that  powerful  styptic  and  disinfectftnt, 
turpentine. 
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ptX)ximity  of  the  protuiuJa.  (3)  The  uncertainty  of  the  origin  of  the 
profiindat  and  thus  of  the  length  of  the  common  femoraL  (4)  I  wouhl 
add  to  the  above  that  ligatnre  of  the  conimoti  fr moral  for  anenrysm 
approximates  the  treatment  to  that  of  Anel  rather  than  to  that  of 
Hunter.  Sir  »L  E.  Erichsen  •  went  so  far  as  to  say,  ''It  may  he  laid 
down  as  a  rule  in  surgery,  that  in  all  those  eases  of  aneurysm  which  are 
situated  ahove  the  middle  of  the  thigh,  in  which  compression  has  failed 
and  sutticient  space  does  not  intervene  between  the  origin  of  the  deep 
femoral  and  the  upper  part  of  the  sac  for  the  application  of  a  ligature  to 
the  superficial  femoj-ah  the  external  iliac  should  l)e  tied/* 

Mr.  H<>lmes,t  while  adducing  facts  to  sliow  that  the  operation  on  the 
common  femoral  is  not  in  itself  by  any  means  so  fatal  as  ha:^  been  repre- 
sented, and  that  no  just  cause  wiiatever  has  been  shown  for  banishing  it 
from  surgical  practice,  allows  tliat  he  should  be  in  favour  of  ligature  of 
the  external  iliac  for  femoral  aneurysm  high  uj),  under  ordinary  circum- 
stances, resei'ving  ligatui*e  of  the  common  femoral  for  cases  where  the 
belly  is  extremely  fat. 

The  opposite  0{>inion  has  been  held  by  some  of  the  Irish  surgeons — 
viz,,  the  two  I'oiiers,  Mr.  Smyly,  Mr.  Butcher,  and  Dr.  Macnamara. 
The  last-mentioned  surgeon  has  publi^^hed}  eight  cases,  of  which  eix 
were  successful,  two  dying  of  hiemorrhage. 

It  is  probable,  however,  that,  for  the  reasons  gdven  ahove,  ligature  of 
the  external  iliac  will  be  preferred,  especially  as,  nowadays,  antiseptic 
precautions  and  improved  ligatures  will  have  rendered  this  operation 
I  iaci'easingly  safe. 
H  6.  As  a  Preparatory  Step  to  Ampntation  at  the  Hip-joint, —The  need 
of  this  has  been  largely  done  away  with  by  the  Fumeaux  Jordan  method. 
Where  this  is  not  available,  one  of  the  other  means  given  at  p.  579, 

Pwill,  I  tliink.  he  found  preferable. 
LiXE  AM*  (1 1  IDE. — From  a  point  midway  between  the  anterior  superior 
spine  of  the  ilium  and  symphysis  juibis  to  the  adductor  tubei^cle,  and 
^  the  inner  margin  of  the  internal  condyle. 

■       Another  line  is  sometimes  taken  from  the  centre  of  Poupart's  liga- 
ment (or  a  point  midway  between  the  two  spines)  to  the  inner  margin 
,       of  the  patella  or  the  front  of  the  internal  condyle,  but  that  above  given 

>is  the  more  correct. 
Relatioxs:  Ln  Fhoxt. 

Skin  ;  fascite  ;  Ivruphatic  glands. 


I 


OlTTSIOE. 

Anterior  crural. 


Common  femoral. 


IXSIDE. 
Septum  of  sheath. 
Femoral  vein. 


Behind. 
Sheath. 
Psoas. 
It  is  important  to  note  that  the  common  femoral  is  usually  only  an 
inch  and  a  half  long,  and  that  from  it  come  off  not  only  the  superficial 

•  8nrgery^  vol.  ii,  p.  244.  f  Hunt.  Lect.,  Lamcwt^  1874*  toI'  ii.  p-  300, 

J  Brit,  Mat  Jonm.,  October,  5^  i86j,     Mr.  Q.  H.  Porter  (Jir/*.  Journ.  Med,  Sei,^  vol* 

XXX,  N.8.  1 860,  p.  302)  reporta  three  cases,  am)  iilbides  to  two  under  his  father's  care. 

All  were  saccessf  ul,  though  secondary  haaraorrhagt*  occurred  w  two. 


6l2  OPERATIONS  ON  THE  L0^\1ER  EXTREMITY, 

epigastric,  circumflex  iliac,  and  superior  and  inferior  external  pudic, 
but  occasionally  one  of  the  circumflex  arteries  as  well. 


Collateral  Circulation. 

Above. 

Below. 

Gluta?al  and  sciatic, 

with 

Superior  perforating  and  ci^ 
cumflex  arteries. 

Superficial  circumflex  iliac, 

\Wth 

Ascending  branch  of  exter- 
nal circumflex. 

Obturator, 

with 

Internal  circumflex. 

('Omes  nervi  ischiadici. 

with 

Perforating  of  profunda  and 
articular  of  popliteal. 

Operation. — The  groin  having  been  shaved  and  cleansed,  the  hip  and 
knee  semiflexed,  and  the  limb  abducted  and  rotated  somewhat  outwards, 
an  incision  about  two  and  a  half  inches  long  is  made  in  the  line  of  the 
arter5\  commencing  just  above  Poupart's  ligament.  The  skin  and 
superficial  fascia  having  been  divided,  and  any  overlying  glands  di»- 
])laced  or  removed,  any  veins  which  may  be  met  with  descending  to  jdn 
tlie  internal  saphena  are  either  dra^Ti  aside  or  tied  between  double 
ligatures.  The  fascia  lata  having  been  opened  just  below  Poupaits 
ligament,  the  arter\'  or  its  pulsation  is  felt  for,  the  vessel  exposed  hm. 
and  the  needle  passed  from  within  outwards,  care  being  taken  to  avoid 
the  ciniral  branch  of  the  genito-crural  nerve,  which  lies  superficial  to  the 
artery.  The  neighbourhood  of  any  branch  is,  if  possible,  avoided.  The 
wound  is  then  most  carefully  dried  out  and  closed. 

By  another  method  the  arterj^  is  found  by  an  incision  parallel  \rith 
the  centre  of  Poupart's  ligament  and  about  half  an  inch  below  it.  This 
is  I'ecommended  by  Mr.  Porter  and  Dr.  Macnamara  (loc.  supra  cii.).  Of 
tlie  two,  the  first,  in  the  line  of  the  vessel,  is  to  be  preferred. 

LIGATURE  OF  THE  SUPEBFICIAL  FEMOBAL  IN 
SCABPA'S  TBIANGIiE  (Figs.  239  and  240). 

Indications. 

1 .  Certain  Cases  of  Aneurj'sm  of  the  Popliteal  Artery  or  the  Femoral 
low  down. — Thus  the  ligature  will  probably  be  indicated — (a)  where  a 
])opliteal  aneurj'sm  is  rapidly  growing,  especially  when  (b)  it  is  on  the 
anterior  aspect  of  the  artery  instead  of  behind  or  at  one  side  of  it,  as  in 
the  former  cAse  the  knee-joint  may  become  involved  after  verj-  obscure 
symptoms ;  (c)  when  the  aneurj'sm  is  fusiform  rather  than  saccular;  [ff) 
when  it  has  ver}'  thin  walls ;  (e)  when  it  threatens  to  burst,  or  when 
this  has  already  happened,  unless  other  symptoms — e.g.,  gangrene-H»" 
for  amputation  ;  (/)  if  Wsceral  disease — cardiac,  renal,  hepatic— or  an 
atheromatous  condition  of  the  vessels  is  present,  the  surgeon  must  weigb 
c^aivfully  the  question  of  operative  interference  :  I  should  prefer  in  most 
(rases  a  trial  of  the  ligature  as  likely,  with  the  aid  of  antiseptic  pre- 
cautions, a  modern  ligature  and  primary  union,  to  entail  less  taxing  ot 
the  patient's  powers  ;  ((f)  where  a  trial  of  pressure  has  failed,  or  is  certain 
to  fail  from  the  irritability  of  the  patient. 

2.  Wounds. — Nothing  need  be  added  here  to  what  is  said  on  the 
subject  at  pp.  607  and  616. 


LIGATL'KE  OF  FEMORAL    [N  SCAItl'A'S  TIUANGLE. 
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J.  For  Uteraorrhag'e  low  down — er/,,  after  amputation  in  the  middl*^ 
f  the  thigh,  when  other  means  fail  and  the  wound  is  nearly  united 
X    618)*      Two   other   instanees  are   given  by   Mr,  Bryant  (Surtjeriff 
oh  ii.  p.  417).     One  was  *'  a  case  of  Mr.  Bransby  Cooper's  in  which  a 
E>ra pound  fracture  of  the  leg  was  complicated  with  a  laceration  of  the 
amoral  artery.     The  artery  was  secui*ed  at  the  seat  of  injury,  and  repair 
rent  on  well  in  all  respects.     Mr.  Bransby  Cooper  has  als^o  recorded  in 
is  Svrtjieal  Efimyff  a  case  of  fi'acture  of  the  femur  in  which  the  femoral 
ery  was  ligatui'ed  for  a  rupitured  popliteal  artery »  and  in  which  rt*- 
verv  took  place  in  sLx  weeks."     Eacli  ol'  such  casess  must  be  consideivd 
I  its  own  merits,  but  the  above  shows  what  ligature  of  the  femoral 
fftery  will  do  in  appropriate  cases. 

4,  Fctr  Elephantiasis. — Cases  in  which  the  superficial  femoral  has  been 
led  will  be  found  in  the  Latiret  for  1879,  vol.  i.  p.  44;  and  RankinL;;'s 

Ahdnid  ***^*^  i860,  vol.  ii,  p.   193.     The  subject  of  ligature  of  the  main 
jkviery  of  a  limb  for  this  affection  has  been  considered  at  p.   3, 

5.  Acute  Inflammation  of  the  Knee-joint.— Mr.  Maunder  brought  a 
before  the  Clinical  Society  (Tratin.^  vol.  ii*  p.  37),  in  which,  at  his 

ggestion,  Mr.  Little  had  tied  the  femoral  artery  for  acute  inflammation 

rf  the  knee-joint,  ten  days  after  a  lacerated  wound.     The  pain  and  other 

ute  symptoms  were  at  once  relieved,  and  the  patient  made  a  good 

recovery*     The  antiseptic  treatment  of  wounds  of  joints,  aided  by  free 

ncisionSj  will,  nowadays,  do  away  with  the  need  of  the  above  treatment. 

Line. — That  above  given,  p.  61 1. 

GuiDE,— The  above  line  and  the  inner  border  of  the  sartorius  at  the 
\pex  of  the  triangle. 
Relatioxs. — 

In  Front. 
Skin  ;  superficial  fascia  ;   glands  ;  crural 
branch  of  genito-crm^al  nerve;  middle 
cutaneous  and  branch  of  internal  cu- 
taneous ;  fascia  lata ;  sartorius. 
_  Outside.  Inside. 

'emoral  vein  (below).     Ante-  Femoral  vein  (above), 

lior  crural  nerve,  and  some 
of  its  branches — viz.,  the 
nerve  to  the  vastus  intemua, 
and  long  saphenous  nerx^e. 

Behind. 
Psoas  ;  pectineus  ;   adductor  longus  ;  fe- 
moral vein  (below) ;  profunda   artery 
and  vein  ;  nerves  to  pectineus. 
Collateral  Circulation, 


Above. 
Perforating  of  profunda, 


External    circumflex    of 

profunda. 
Comes   nervi    iachiadici, 


BlvLOW. 
with       Lower  muscular  and  anastomotic 
of  femoral,  articular  of  popH- 
teal,  and  anterior  tibial  recur- 
rent. 

witli       Ditto  ditto, 

w^ith       Perforating    of    profunda     and 
articuiai"  of  popliteal. 
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Operation. — (Figs.  239,  240). — The  parts  having  been  shaved  and 
cleansed,  the  knee  and  hip  slightly  flexed,  the  thigh  abducted  and  some- 
what everted,  and  the  leg  resting  on  a  pillow,  the  surgeon,  seated  or 

Fio.  238. 
Ilio-lumbar  braDch  of  internal  iliac. 


Deep  clreimiflex  UUe. . . . 


Protanda 

External  circumflex  . 


Buparlor  external  arti 
cular 


laflBrior  external    arti 
calar 


Poeterior  tibial  recurrent 
Anterior    tibial    recur 
rent 


Superior  fibular 


Inflnior  latciaal   aiti- 

cular. 
Poeterior  tlUal. 


Anastomotic  circulation  of  the  iliac  and  femoral  arteries.    (Mac  Cormac.) 


LIGATLRE  Ol-'  FEMORAL  IX  SCARPA'S  TRIANGLE. 
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I 


I 


Fio.  a39» 


[standing  to  the  right  of  the  affected  limb,  makes  an  incision  three  inches 
long  in  the  line  of  the  artery  (p^  6ll).  This  should  begin  about  two 
inchfS  and  a  half  below  Poupart's  ligament,  and  run  down  to.  and  some- 
what below,  the  apex  of  Scarpa's  triangle,  which  lies  usually  four  to  five 
inches  below  Poupart's  ligament.  The  skin  and  superficial  fascia  liaving 
been  divided,  any  small  vessels  are  secured,  and  branches  of  the  saphena 
vein  drawn  aside  with  a  strabismus 
hook  or  Secured  with  double  liga- 
tures. The  deep  fascia  is  now  slit 
up  for  the  whole  length  uf  the  wound, 
and  the  inner  margin  of  the  sar- 
torius,  which  ci-osses  the  lower  part 
of  the  incision,  identified.  This  is 
then  drawn  outwards,  and  so  held 
with  a  bliniT  honk  or  retractor,  m  Idle 
the  artery  or  its  ]»ulsation  is  felt  for> 
The  wound  being  now  well  opened 
out  with  retractors  and  carefully 
wiped  out,  the  sheath  is  opened  to 
the  outer  side,  care  being  taken  to 
avoid  the  nerves  in  contact  with  it 
— VIA,,  the  long  saphenous,  and 
the  nerve  to  tlie  vastus  internus. 
The  artery  ha\'i ng  been  cleaned, 
thoi-oughly  but  most  rarefullVt  on 
either  side  and  behind,  the  needle 
is  passed  from  within  oiit^vards, 
being  kept  very  close  to  the  vessel 
so  as  to  avoid  the  vein  which  lies 
behind  and  interna'ly.^  The  artery 
having  been  tied,  the  ligature  is  cut 
short,  drainage  provided  by  horse- 
hair or  a  SI  nail  tube,  according  to 
the  amount  of  disturbance  of  the 
jjarts,  c^c.  and  the  womid  closed, 
for  the  prevention  of  gangrene  nmst  be  taken. 
Bifficulties  and  Mistakes. 

I.  Wounding  the  Sajdiena  \  ein. — This  may  occur  if  the  incision  is 
made  too  internal.  It  is  always  to  be  avoided  if  possible,  owing  to  the 
troublesome  a^dema  which  nia}-  follow.  2.  A  very  broad  Sartorius. 
3.  Injury  to  the  Femoral  A'ein. — This  may  easily  take  place  if  force  is 
used  in  pushing  the  needle  round  an  imperfectly  cleaned  artery,  or  if 


Lig'flttiirc?  of  the  common  fenioral,  and  the 
superflcial  femoral  at  the  apex  of  St  arpa'§ 
triangle.  The  Ujt;Atare  Id  e&cb  case  ha»  been 
padded  from  within  outwardi.     (ScdUlot.) 

The   precautions   given   at   p.   6 


♦  The  vein  is  so  frequently  damaged  hcrCt  especially  on  the  dead  subject,  that  a  few 
precaQiions  may  be  given  a^  to  the  best  way  of  avoiding  it.  Firsts  the  sheath  must 
be  idcmificd  exactly,  and  sufficiently  opened  at  its  outer  part.  It  will  be  found  of 
much  help  in  cleaning  the  vessel  if  one  edge  of  the  cut  sheath  is  held  by  an  assigtAnt* 
while  the  surgeon  has  hold  of  the  other  ;  the  opening  in  the  sheath  is  thus  made  sure 
<of  and  retained*  There  must  be  no  needless  disturbance,  or  lifting  up  of  the  vessel 
upon  the  net^Uc,  which,  with  the  director,  mu9t  be  used  with  the  utmost  carefulness. 
As  Roon  as  the  eye  (and  this  should  be  at  the  vor^'  end  of  the  needle)  is  seen  to  have 
passed  round  the  vessel  the  ligature  should  be  at  once  seized  and  the  needle 
tvithdrawu. 


mm 


wm 
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the  needle  is  not  kept  close  to  the  vessel.     If  the  accident  occur,  the 
surgeon  miiet  not  persist  in  his  attempt  to  tie  the  artery  at  this  spot,  a 

course  which  will  only  end 


Fio»  240, 


Dinsectton  of  p&rta  coQceraed  10  liga^ture  of  the 
fcmoml  ariery  &t  the  ip«x  of  Scarpm*a  triangle. 
I ,  Faaeiie.  7.  HartoriuB.  3  Aud  4.  Superficial  femoral 
Wtery  ftml  vein. 


in  his  inflicting  more  injury 
in    the    vein,    but    finger- 
preesure  being  made  in  the 
lower  angle  of  the  wound, 
the    arter\^    is    tied    either 
above    or   below   the    spot 
whei-e    the   vein    has    been 
iiijureti      As   soon  ae   the 
artery  is    secui-ed,  no   fur- 
ther haemorrhage  will  take 
place,  but  pi-essure  may  be 
kept  up  by  means  of  steri- 
lised    dressings     over    the 
wound    for  a  day  or  two.* 
The  patient  will  do  well  to 
wear   a    Martin's    bandage 
or  an    elastic   stocking  for 
some  time  after  getting  tip. 
4.    Including    one    of  the 
nerves.     5.  A  inattefl  con- 
dition   of    the    [>arts   due 
to     a     previous     trial    of 
compi-ession. 

Abnormalitiee  of  the 
Femoral  Artery, 

!.  A  double  superficiiil 
femoral,  the  two  trunks 
uniting  below  to  form  the 
popliteal.     More   than  one 


case  of  this  kind  is  recorded.  The  persistence  of  pulsation  in  the 
aneurys^m  after  the  first  ligature  would  lead  to  a  suspicion  of  tJiis 
condition.     2.  The  vessel  may  run  down  at  the  back  of  the  limb. 


LIOATUKK  OF  THE  FEMORAL  AETEHY  IK  HUNTEB'8 
CAHAIi  (Fig.  242),— TREATMENT  OF  A  STAB  IN  ICD- 
THIGH  (Fig.  241). 

Indication B  for  Ligature  of  the  Femoral  Artery  in  Hunter'^ 
Canal. 

I.  Wounds.— Thrse  may  be,  (a)  incised  ;   (/')  punctured. 

(a)  Here,  if  immediate  death  from  haemorrhage  has  been  prevent^^ 
the  wounded  vessel  must  be  secured.  The  arterj*  above  being  cora- 
pmssed  Ijy  an  Ksmarch's  bandage  or  the  hands  of  an  assistant,  the 
wound  is  enlarged,  clots  are  sponged  away,  and  the  artery  tied  above 
and   below   the   wound  in  it  (Fig,  241).     If  the  vein  is  injured  too 


•  If  TcnouB  ha^inorrhage  pPTBistt  the  opening  in  tho  vessel  sbonld  be  secured  witb 
a  chromic-gat  ligature,  or  a  pair  of  Spencer  WeUe's  forcepa  left  in  tit  ft  (p.  60^). 


LIGATURE  OF  FEMOIIAL  IN   flUNTEH  8  CAXAL. 
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I 


laterally  &Y 

in  the  ordinary  way,  the  patient  or  tiie  friends  must  be  prepared  for 
the  ininiinent  need  of  amputation, 

(/')  If  a  punctured  wound  lies  in  the  line  of  the  artery  (p.  613),  and 
if  much  blood  has  been  lost»  the 
main  trunk  is  probably  injured,  and 
the  question  will  arise,  if  the  bleed- 
ing has  ceased,  whether  to  cut  down 
upon  the  artery  or  to  trust  to  pres- 
sure* Mr.  Cripps  (Did.  of  Stirtj., 
vol.  i.  p.  525)  advises  that,  if  the 
wound  be  in  the  tipper  part  of  the 
thigh,  *'  the  surgeon  may  enlarge 
the  wound  with  a  good  prospect  of 
finding  the  wounded  vessel  without 
an  extensive  or  pmlonged  operation. 
If  the  wound  be  in  the  lower  halt 
of  the  thigh,  owinc,^  to  the  greater 
depth  of  the  artery  and  the  possi- 
bility of  its  being  the  popliteal  whieli 
is  wounded,  the  search  is  rendered 
far  more  severe  and  hazardous,  and 
it  should  not  l>e  taken  until  a 
thorough  trial  of  pressure  has  proved 
ineffectual." 

The  following  mode    of  applying 

sssure  is   taken    from   Mr.  Cripps 

!.  ^ujfra  €it.).^  I  would  also  refer 
my  readers  to  the  account  of  punc- 
tured wound  of  the  palm  ^iven  at 
p.  26,  Vol  I.,  of  this  work. 

The  main  vessel  having  been  con- 
trolled above,  the  foot  and  leg 
should  be  carefully  strapped  from 
the  toes  to  the  knee,  and  a  bandage 
then  carried  from  the  toes  up  to  the 
wound,  and  then,  avoiding  this,  up 
to  the  groin,  where  it  is  secured, 
spica-fashion,  over  a  pad  on  the  main 
artery.  The  limb  is  then  laid  on  a  long  back  splint  with  a  foot-piece, 
and  secured  to  this  in  an  elevated  position.  The  wound  having  l>een 
cleansed  and  dusted  with  iodoform,  a  graduated  compress  is  then 
fastened  over  it.  Two  rectal  bougies  are  then  applied  in  the  course  of 
the  artery,  above  and  below  the  wouud,  outside  the  bandage  which 
surrountls  the  limb,  so  as  to  keep  these  segments  of  vessel  empty.     Two 

•  Mr»  Cripp8*a  account  will  be  fouod  under  the  heading  of  the  treatment  of 
ftecoDdftry  hsemorrbage  from  the  femoral.  He  draws  attention  to  the  inBtructivcucM 
of  the  literature  of  this  subject,  as  it  proves  not  only  that  nianj  cases  have  been 
successfully  treated  by  pressure  from  the  firsts  but  that  both  life  and  limb  have  been 
saved  by  pressure  after  the  sargeon  has  failed  to  find  the  artery  in  the  wound,  or 
has  been  tied  in  vain. 


y 


Incised  tvoilttd  of  t hi?  thigh  explored  and 
found  to  involve  the  Immoral  artery.  An 
Eftiuarcfa's  bAnilii^e  should  have  been 
shown  i>?  »itti  above. 
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well-padded  lateral  splints  are  then  secured  with  straps  and  buckles  to 
the  thigh.     Morphia  must  be  given  as  fi'eely  as  is  judicious.* 

2.  Hfemorrhage  from  a  Stump  at^er  Amputation  in  the  Lower  Third 
of  Thigli  or  Knee. — If  clearing  away  the  clots  and  disLnfeetiog  the 
stump,  followed  by  well-adjusted  pivssure,  and,  this  failing,  trying  to 
find  the  bleeding  point  in  the  flaps,  do  not  suffice,  the  arterj'  must  be 
tied  above, t 

Line  and  Glide  (p,  6ii). 
\    Relations  : 

In  Front. 
Saphena  vein. 

Skin  ;   fascia? ;    sartorius  ;    aponeurosis  between 
vastus  internus  and  adductors. 

OtTTSIDE.  1X81  riE. 

Vastus  internus  ;  vein  (slightly).  Adductor  longius  and  magnoB, 

Femoral  arteiy  in  HonteirV  canftL 

Behind. 

Femoral  vein  (especially  above). 

Operation  (Fig,  242). — The  knee  and  hip  having  been  flexed,  and  thf 
limb  abductfd  and  rotated  outwaitis,  the  surgeon,  seat^  comfortablr  on 

Pto.  242. 


LiKstiire  of  tlie  femoral  artery  iu  Htmter^e  canal.  The  surgeon  staudiiig  out^ 
Bide  flodH  the*  furrow  between  the  adductor*!  aud  the  c|nadncepa,  aud  tiieii  makis 
an  inttisioQ  in  the  liiicr  givtsn  at  p,  6tK  The  lower  Up  of  the  wound  harinff 
been  depressed  with  the  left  thumb,  the  deep  fasuia  is  divided  on  a  dinjet(>f, 
(F&mhtuI). 

♦  Mr,  Cdpps  ailvisefi  that  the  limb  shouhi  Ix;  alightlj  raised  on  n  pillow,  and  purtlj 
bent  ftt  the  knee  and  thigh.  The  taea  ahould  be  left  exposed  that  their  condition 
may  be  watched, 

t  I  would  Again  refur  my  renders  to  Mr.  Crippe's  article  {Ut.  tupra  eit,^  p.  526),  Be 
points  otit  that  a  decision  betwoen  opening  the  tliips  or  ligaturing  the  main  veaael  hk^ 
up  mn*t  fic]wiHl  on  the  amount  of  union,  and  that  if  the  flaps  must  l«  opened  And 
the  TCBBel  Bought  for  before  there  is  much  firm  nnion,  as  in  the  first  fortiiigtit,  i 
dtreetoT  ihould  l>e  uaed  rather  than  a  knife,  and  that  if  the  vessel  in  found,  itf^  ^oi^ 
condition  will  require  very  gentle  tjiug. 


AMPUTATION  THROUGH  THE  THIGH.  619 

the  inner  side  of  the  limb,  makes  an  incision  three  inches  and  a  half 
long  in  the  line  of  the  arterj^  in  the  middle  third  of  the  thigh.* 
The  skin,  superficial  and  deep  fasciae,  having  been  divided,  and  the 
saphena  vein  d^a^^^l  to  one  side  with  a  strabismus  hook,  and  any  of  its 
branches  divided  between  double  ligatures,  the  sartorius  is  identified  by 
the  direction  of  its  fibres  and  drawn  to  the  inner  side.  The  canal  is 
next  opened  by  dividing  the  aponeurotic  roof,  and  the  artery  or' its 
pulsation  fjelt  for.  The  vessel  will  be  found  closely  connected  to  its 
vein,  which  lies  behind  it,  while  the  saphenous  nerve  crosses  it  from 
without  inwards.  The  artery  having  been  most  carefully  cleaned  all 
round,  the  ligature  may  be  passed  from  eitlier  side,  as  is  found  most 
convenient.! 

Causes  of  Failure  after  liigature  of  the  Femoral. 

I.  Gangrene.  2.  Secondary  Haemorrhage. — If  pressure  fail,  an 
attempt  must  be  made  to  re-tie  the  vessel,  and,  this  not  succeeding, 
the  limb  must  be  amputated.  3.  Suppuration  of  the  Sac  of  an 
Aneurj^sm. — This  is  very  rare.  4.  Recurrent  Pulsation  in  the 
Aneurysm. — The  premature  softening  of  the  ligature,  especially  in  a 
septic  wound,  must  always  be  remembered  as  a  possible  cause  of  this. 
Pressure  failing,  the  artery  may  be  tied  lower  down.  5.  A  very  rare 
complication  is  the  formation  of  an  aneurj^sm  at  the  seat  of  ligature. 


AMPUTATION  THBOUaH  THE  THIGH  (Figs.  243-246). 

Praotioal  Points  in  Amputation  of  the  Thigh. — As  the  soft  parts 
behind  are  more  bulky  than  those  in  front,  and  as  it  is  desirable  to 
place  the  bone  as  near  as  possible  in  the  centre  of  the  soft  parts,  the 
back  of  the  thigh,  in  the  case  of  a  bulky  limb,  may  be  supported  by  the 
hand  of  an  assistant  during  the  first  introduction  of  the  knife  to  form 
the  anterior  flap  (Skey).  Amputation  should  always  be  performed  as 
low  down  as  possible,  not  only  to  avoid  shock  and  to  secure  as  long  a 
stump  as  possible  for  the  artificial  limb,  but  also  to  secure  as  much  as 
possible  of  the  rectus  femoris.  This  muscle  is  a  most  important  agent 
by  which  the  thigh  is  put  forward  in  stepping.  Its  division  does  not 
preclude  the  retention  of  its  ofiice,  as  it  acquires  a  sutficient  adhesion  to 
the  material  of  the  stump  to  answer  every  useful  purpose,  as  an  agent 
in  the  flexion  of  the  thigh  on  the  pelvis,  though  that  of  extension  of 
the  leg  be  destroj-ed  (Skey,  Oj>a?\  Sun/,,  p.  391). 

•  This  incision  must  not  be  made  too  low  down.    Its  centre  should  correspond  to 
the  centre  of  the  thigh. 

t  Much  difficulty  will  be  met  with  in  tying  the  femoral  artery  in  Hunter's  canal 
unless  the  line  of  the  artery  (p.  611)  is  strictly  followed.  A  common  mistake  is  to 
make  the  incision  too  far  out,  thus  exposing  the  fibres  of  the  vastus  internus,  which 
run  downwards  and  outwards,  instead  of  those  of  the  sartorius,  which  run  downwards 
and  inwards  (Smith  and  Walsham,  Man,  of  Oper,  Surg,,  p.  83).  Sir  J.  E.  Erichsen 
CSnrffery,  vol.  ii.  p.  250),  who  gives  as  the  line  of  the  artery,  one  drawn  from  a  point 
exactly  midway  between  the  anterior  superior  spine  and  the  symphysis  pubis  to  the 
most  prominent  part  of  the  internal  condyle,  insists  on  the  need  a«  ««  •  *hm 
incision  a  finger's-breadth  internal  to  this.  The  line  whioh  I 
he  found  sufficiently  internal. 
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Different  Methods* — The  following  five,  which  will  give  ample 
clioiee,  will  alone  Ix^  cle^scribed  here;  the  first  is  especially  recom- 
mend e*l  : 

L  Mixed  An tero- posterior  Flaps  and  Circular  Division  of  the 
Muscles.  IL  Antero-posterior  Flaps  by  Transfixion.  HI.  The 
Circular  Method.     IV.     Eectangular  Flaps.     V.     Xjateral  Flaps, 

L  Mixed  Antero-posterlor  Flaps  and  Circular  Division  of  the 
Muscles  (F!t(,  243), — By  the  term  mixed  is  meant  an  anterior  dap  of 
skill  and  fascia^  raised  from  without,  and  a  posterior  one  made  by 
transfixion.  The  anterior  is,  wherever  practicable,  made  the  longer  of 
the  two. 

This  metliad  has  the  following  great  mlvmiUigeit :  (i)  The  longer 
anterior  flap  falls  well  over  the  bone,  and  thus  keeps  the  scar  behind ; 
(2)  being  raised  from  without  inwards,  it  can  be  taken  from  the 
neigidiourhtMjil  of  the  knee-joint  and  patella;  (3)  it  is  a  most  ex- 
peditious method,*  almost  as  quick  as  that  by  double  transfixion  fiaps; 

Flo.  243. 


The  Jmife  should  have  been  inaerted  here  frani  the  inaer  aide. 

(4)  it  is  suited  to  all  cases,  save  perhaps  those  of  very  muscular  thighs, 
where  the  surgeon  should  be  careful  to  take  only  part  of  the  muscles 
behind  as  he  transfixes,  or  else  should  raise  his  posterior  flap  also  from 
without  inwards:  (5)  it  gives  good  drainage. 

Operation. — Ihe  femoral  artery  having  been  controlled  with  ftn 
Esmarch's  bandage.f  the  limb  being  brought  aver  the  edge  of  the 
table,  and  supported  by  an  assistant,  who  has  bandaged  the  damagiwi 
or  diseased  part  to  give  his  hands  a  firmer  grip,  and  to  prevent  tieir 
becoming  septic;  the  opposite  ankle  being  tied  to  the  table,  and  the 
parts  duly  cleansed,  the  surgeon  standing  to  the  right  side  of  the  liinl> 
to  be  removed,  places  his  left  index  and  thumb  on  either  side  of  the 
limb,  at  the  level  where  he  intends  to  saw  the  bone,^  and  sinking  the 
point  of  his  knife  through  the  »kin  just  below  the  former  and  rather 
below  the  centre  of  the  outer  or  inner  aspect  of  the  limb,  as  the  ca^ 

♦  Alt  in  railway  and  other  accidents. 

t  If  the  surgeon  is  amputating  very  high  up,  the  method  g:ivcn  Sn  thf  account  of 
ampul ftt ion  at  the  hip-joint  (p.  579)  may  \yc  used, 
X  The  finger  and  thumb  shouhl  not  be  shifted  till  thfi  aAteiior  flap  is  marked  out 


THIGH. 

may  l»e,  carries  it  rapidly  down  for  about  four  aod  a  half  inches,  and 
then  sweeps  it  acroas  the  limit  with  a  broad,  not  pointetL  convexity,  and 
carrier  it  up  along  the  mie  nearest  to  him  as  far  as  his  thumb.  A  flap 
of  skin  and  fascia  is  then  quickly  dissected  up,  and  the  knife,  being 
sent  across  the  limb,  behind  the  bone,  cuts  a  poi^terior  flap  ahnost  as 
lon^  as  the  anteriur^  the  knife  being  used  with  a  rapid  sawing  move- 
ment, and  driven  at  first  straiglit  down  parallel  with  the  bone,  and  then 
sharply  brought  out  through  the  skin. 

The  Haps  being  held  out  of  the  way  with  the  surgeon's  left  hand,* 
the  soft  i>arts  around  the  fenmr  are  next  severeil  with  circular  sweepsf 
till  the  bone  is  exposed,  when  one  more  firm  sweep  divides  the 
periosteum. ; 

The  saw  is  now  placed  wdth  its  heel  on  the  bone  and  drawn  towards 
the  operator  once  or  twice  with  firm  pressure  so  as  to  make  one  groove, 
and  one  only.  With  a  few  sliarp  sweeps  the  bone  is  next  severed,  care 
l3eing  taken  to  use  the  saw  lightly  for  fear  of  splintering  the  linea 
aspera,  and  to  nse  the  whole  length  of  the  instruuient.     At  this  time 

Fia.  244- 


the  limb  must  be  kept  steady  and  straight,  the  assistant  neither  raising 
it,  which  will  lock  the  saw,  nor  depressing  it,  which  will  splinter  the 
femur  when  this  is  paitly  divided. 

If  the  surgeon  decide  to  make  his  |K)sterior  flap  also  of  akin  and  fascia, 
he  must  have  the  lirub  raised,  and  fii^t  looking  over  and  then  stooping 
down,  he  marks  out  a  skin  flap  about  two-thirds  the  length  of  the  an- 
terior;  this  is  then  dissected  up,  and  the  operation  completed  as  before. 

In  addition  to  the  femoral  vessels,  the  anastomotica,  and  descending 
brancli  of  the  external  circumflex,  some  muscular  branches  will  require 
attention ;  and  one  of  these  last  may  give  some  trouble  from  its  position 
close  to  the  bone,  in  contact  with  the  linea  aspera. 


*  And  abo  preastnl  firmly  upwards,  so  aH  to  i^oable  the  aaw  to  be  applied  as  high  up 

J  possible.     If  the  limb  U  bulky  an  assistant  mast  huip  here. 

f  TUi»  requires  really  forcible  tisc  of  thu  knife,  the  muacles  behind  the  bone  tending 
to  be  pushed  before  the  knife  rftther  than  divided  by  it. 

J  This  final  cut  should  be  a  little  above  the  base  of  the  flnps,  in  order  that  the  sawn 
femur  may  lie  well  buried  Jn  soft  parts. 


U>WEll  EXTREMITY, 


in  tyiug  the  femoral  rasdels ; 

rve ;  (2)  the  tendency  of  the  veesseb 

passes  through  Hunter t*  canal: 

^  tbejr  must  not  be  tie<l  too  tightly.     A 

m^  ^honltl  he  employefl  now.  and  care 

<if  the  soft  parts  $0  as  to  prevent  the 


m^ 


^   -^j^  aecompanied  by  grave  shock,  no  needless 
r  vtesaels,  save  the  femoral  and  any  other 
^-?2u     Tmn  bandaging  and  raising  the  gturap 
^gamXir  relieve  the  tightness  of  the  bandages 
BMii*     Verj'  few  sutures  should  be  used  in 
^r«?  where  the  soft  part  a;  are  sinus-riddled. 
'^a         u'^.   244). — Affrantdtje, — ^  Great     rapidity. 
ir   p.  73,  Vol.  I.,  on  a  large  scale.     This 
'     ijreat   speed  is    needed,  as  in   a  double 
IJent.  or  where  many  wounded  retjuin* 
[fie.     It  is  abo   adaf)ted  to  the  wastes! 
■»  long  suffered  from  some  chronic  disease  of 
fr  Mre  it  19  inferior  to  the  mixed  method. 
■Minirj  steps  given  at  p.  620  being  taken*  the 
^  right  side  of  either  limb,  with  his  left  index 
_--  ^te  of  his  intended  bone-section,  raises  witJi 
m  jm  the  front  and  sides  of  the  thigh,  and  seiuh 


Pw,  145. 


I 


I  ^  Oie  tmieli  k»  iliaw  the  greAtor  retraction  of  llie 
tiiaMle*  behind. 

nA  in  finont  of  the  femur.     The  knife  should  be 

fei^  to  get  as  large  an  anterior  flap  as  possible, and. 

i-lved  a  httle  upwards  so  as  to  go  easily  over 

ifi  is  then  cut  four  to  four  and  a  half  inohe* 

11:  alauwt  square  exti'emity,  and  not  too  thiu 

^  :kl^ed  hr  the  surgeon  or  an  assistant,  the  knife 

ihe  booe,  and  a  posterior  flap  cut  of  the  same 

ruakiDgof  this  flap  being  somewhat  facilitated 

J  Uir  back  of  the  h'mb  away  from  the  bone. 

;.     '^t-  knife  should  be  kept  well  away  fron^ 

ri  iud  not  as  in  Fig,  244;  thus  the  more 

V  will  I***  included  in  the  posterior  flap. 

g^^^  rvincted.  the  remaining  soft  paits  are  severed 

^  mi  tkp  w«t  of  the  operation  completed,  as  »t 
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p,  621,  hnt  with  tliiB  difference,  that  here  there  will  be  more  need  of 
trimming  some  of  the  soft  parts  clean  and  square.*^ 

III.  The  Circular  Method* — I  mny  here  state  briefly  why  this  method 
is,  nowaday^?,  eoti^idered  inferior,  both  in  the  thigh  and  elsewhere,  to 
that  by  flaps.  In  saying  tlnVJt  is  not  denied  tliat  in  many  eases  stumps 
by  the  circular  method  are  fully  e(|ual  to  those  by  Haps  ;  indeed,  in  many 
it  is  impossible  to  telb  in  later  yeai-s,  which  method  has  been  employed. 
On  the  whole,  liosvever,  the  Jlap-meihod  has  the  following  adfanhifjes  : 
(1)  It  is  most  generally  applicable — -e.f?.»  in  most  parts  not  circular 
and  at  the  joints.f  (2)  By  it  the  surgeon  can  better  adapt  his 
skin   covering  to  his   needs — 

e.g.,  when  the  skin  is  less  avail-  ^^^-  -^^' 

able  on  one  aspect  of  the  limb 
than  on  another.  (3)  There  is 
less  risk  of  a  conical  stump  ; 
and  (4)  of  a  cicatrix  adherent 
to  the  boTie,  The  great  advan- 
tage of  the  circular  method — - 
viz.,  that  the  vessels  and  nerves 
ore  cut  square,  atid  that,  thus, 
the  former  retracting  more 
easily,  fewer  need  securing, 
while  theiHf  is  less  risk  of 
bulbous  ends  forming  on  the 
latter — is  attained  by  the  mixed 
method  of  skin  flaps  and  cir- 
cular division  of  the  muscles 
as  advised  at  p.  6 20. J 

The  circular  method  is  only 
to  be  adopted  here  in  tlie  case  of  the  lower  third  of  wasted  thighs,  or 
in  those   of  young  subjects.     Even  here    the  greater  tendency  of  the 
posterior  muscles  to  retract  (Fig.  245  j  must  be  met  by  cutting  them 
about  three-quarters  of  an  inch  longer  than  those  in  front. 

While  this  operation  is  for  the  above  reasons  not  recommended  in 
practice,  it  may  be  made  use  of  in  the  lower  third  of  the  thigh  in  the 
cases  mentioned  above.  On  the  dead  subject  the  student  who  has  not 
had  a  chance  of  performing  it  upon  the  arm  may  make  use  of  it  here. 

Operation,^ — As  this  method  hag  been  described  in  detail  at  p.  ^^ 
Vol  I.§  it  will  be  only  briefly  given  here.     The  preliminaviea  are  those 


Inner  anpect  of  the  stump  of  a  left  thigh,  ampii' 
tfttt'd  by  the  cirnilar  method*  The  iioworful 
teudetiry  of  the  poKterior  ouiKcles  tt>  retra<;t  has 
not  l>ee»  ullowed  for,  ftud  the  stump,  in  cotise* 
queuee,  is  conical.     (Fankbeaf.) 


•  While  dresser  to  the  late  Mr.  Poland,  I  OTJce  saw  the  femoral  vessels  split  for 
afooat  three  and  a  half  inches  by  his  rapid  bauds.  Tliia  amputation  of  the  Ihigh  was 
bis  last  operation  at  Gnf^  Hospital.  He  was  even  then  facing  with  quiet  bravery 
the  bronchitis  which  a  very  few  days  later,  eaded  his  life, 

t  To  these  it  may  be  added  that  the  circular  method  U  not  adapted  to  a  ease  where 
the  skin  is  matted  to  the  subjacent  muscles. 

J  One  more  advantage  of  the  llap-method  is  the  greater  rapidity,  especially  when 
transfixion  is  employed^  though  this^,  in  these  days  of  aoffisthelics,  is  only  of 
importance  in  a  few  cases. 

§  If  it  be  objected  that  the  plan  here  given  of  turning  up  a  cuff*lifc  flap  is  likely  to 
lei^  to  sloughing,  I  would  reply  that  this  is  not  so  in  these  days  of  antiseptic 
surgery.  If  sloughing  is  dreaded,  a  little  more  time  should  be  taken  in  diasectin^  ujj 
a  thin  layer  of  muscle,  so  as  to  secure  a  deep  fascia  and  thus  a  Ijetter  vascular  su 
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already  given.  The  surgeon  standing  to  the  right  of  the  limb,  the 
assistant,  who  stands  on  the  opposite  side  to  him,  but  nearer  the  trunk, 
draws  up  the  skin  with  both  hands.  The  surgeon,  stooping  a  little, 
passes  his  knife  first  under  the  limb,  then  above,  across,  and  so  around 
it  till  by  dropping  the  knife  vertically  the  back  of  the  instrument  looks 
towards  him,  while  its  heel  rests  on  that  side  nearest  to  him.  He  then 
makes  a  circular  sweep  around  the  thigh,  this  being  aided  by  the  assistant 
who  has  charge  of  the  limb,  rotating  it  so  as  to  make  the  soft  parts 
meet  the  knife.  The  surgeon  then  taking  hold  of  the  edge  of  the 
incision  dissects  up  a  cuff-like  flap,  about  four  and  a  half  inches  in 
length,  cutting  it  of  even  thickness  all  round  the  limb.  The  flap  is 
then  folded  back,  and  the  remaining  soft  parts  divided  with  circular 
sweeps  of  the  knife.  In  doing  this  the  greater  contraction  of  the  ham- 
string muscles  must  be  remembered  (Fig.  245),  and  these  muscles  cut 
rather  longer  than  those  in  front.  Care  must  be  taken,  if  it  is  thought 
needful,  after  making  the  circular  sweeps,  to  free  the  bone  higher  up, 
and  so  to  secure  its  being  well  buried  in  the  soft  parts,  but  not  to  prick 
the  already  divided  femoral  vessels  which  lie  in  close  proximity  to  the 
femur  in  the  lower  third. 

IV.  Beotangular  Flaps  of  Mr.  Teale. — This  method  is  fully  de- 
scribed J).  674.  It  is  not  recommended  here  as  it  is  expensive, 
involving  division  of  the  bone  nearer  to  the  trunk  than  other  methods, 
(i)  Owing  to  the  bulkiness  of  the  long  anterior  flap,  it  is,  here, 
especially  difficult  to  fold  and  adjust  it  at  the  conclusion  of  the 
oi)eration,  and,  still  more  so,  to  keep  it  adjusted  if  primarj'^  union  fails. 
(2)  Its  chief  advantages — keeping  the  end  of  the  bone  well  buried, 
and  cutting  the  vessels  and  nen'es  clean  and  square — are  also 
sufliciently  attained  by  the  other  flap  methods  already  given,  especially 
the  mixed  method  (p.  620). 

V.  Lateral  Flaps. — This  method  has  certain  grave  objections  here, 
(i)  The  sawn  femur,  tilted  upwards  by  the  ilio-psoas,  is  very  liable  to 
press  against  the  upper  angle  of  the  flaps,  and  to  come  through  at  the 
sj)ot  and  necrose.  (2)  If  this  does  not  take  place,  the  bone  often 
adheres  to  the  cicatrix  here,  while  the  flaps  hang  down  and  awav 
from  it. 

It  should  only  be  made  use  of  when  no  other  method  is  available,  as 
in  a  case  where,  owing  to  the  condition  of  the  soft  parts,  flaps  can  only 
be  got  by  making  one  long  external  and  a  short  interval,  or  vice  versa. 

Operation. — ^Tliis  method  will  be  found  fully  described  at  p.  673. 


AMPUTATIONS    IMMEDIATELY    ABOVE   THE    KNEE-JOIirr 

(Figs.  247-255). 

Methods. 

i.  Garden's  (Figs.  247,  248,  249).  ii.  Gritti's  Trans-oondyloid 
(Figs.  250,  252,  254).  iii.  Stokes's  Supra-oondyloid,  an  important 
modification  of  the  above  (Figs.  251,  253,  255). 

All  the  above,  but  especially  the  two  latter,  possess  the  following 
advantages  (which  they  share  with  amputation  through  the  knee-joint) 
over  amputation  through  the  thigh,  viz. : — 

I .  The  patient  can  bear  his  weight  in  walking  on  the  face  of  his 
stump ;    thus,  Yi©  \ft  ivot  compelled  to  take  his  bearing  from  the 
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tuberosity  of  the  ischium,  or  to  walk  as  if  he  liatl  an  ankylosed  hip-joint 
^{Stokea),  as  is  the  case  after  amputation  of  the  thiglu  where  the  stump 
pSfi  ever  liable  to  be  fretted  by  the  slighte.<t  pressure  on  it.  2.  Very  gocul 
power  of  adduction  over  the  artificial  limb  remains.  Every  surgeon 
must  have  noticed  how  badly  off  a  patient  is  in  this  reapect  after  an 
ordinary  amputation  through  the  thigh.  By  these  methods  the 
adductors  are  left  almost  intact,  even  to  part  of  the  strong  vertical 
tendon  of  the  adductor  magnus,  the  result  being  that  the  balance 
between  the  adductors  and  the  abductors  of  the  thigh  remains  practi- 
cally  undisturbed,  and  the  patient  when  walking  has  none  of  that 
difficulty  (which  is  seen  after  thigh  amputations)  of  bringing  the  limb 
which  he  has  swung  forwards,  in  again  under  the  centre  of  gravity,* 
3.  ITie  medullary  canal  is  not  opened ;  on  tliis  account  there  is  less  risk 

I  of  necrosis  and  osteo-myelitis  if  the  stump  becomes  sej^tic.  4.  There  is 
less  shock,  because  Qi)  the  limb  h  removed  farther  from  the  trunk, 
(It)  the  muscles  are  divided  not  through  their  vascular  bellies,  but 
through  their  tendons. 
i.  Garden's  Amputation  (Figs.  247.  248,  and  249). 
Adrantwjes. — This  valuable  amputation  has  some  points  in  common 
irith  Syme's  amputation  at  the  ankle-joint.     In  both  the  bone-section 

Fia«  247. 


.:^ 


(Cinrden.) 


is  made  not  through  a  medullary  canal,  but  through  vascular,  fjuickly- 
healing  cancellous  tissue ;  in  both,  the  skin  reserved  for  the  face  of  the 
stump  has  been  used  to  pressure,  though  not  «prpially  so,  for  the  ^^dn 

I  preserved  in  the  ankle-amputation  is  thick  and  callous,  in  the  other 
thinner  and  more  sensitive. 

Lord  Lister  {Stjsiem  of  Surgerff,  vol.  iii.  p,  705)  thus  recommends 
this  amputation ;  **  This  operation,  when  contrasted  with  amputation  in 
the  lower  third  of  the  thigh,  presents  a  remarkable  combination  of 
advantages.  It  is  less  serious  in  its  immediate  efl'ects  upon  the  system, 
because  a  considerably  smaller  rpiantity  of  the  body  is  removed,  and 
also  because  the  limb,  being  divided  ivhere  it  consists  of  little  else 
than  skin,  bone,  and  tendons,  fewer  blood-vessels  are  cut  than 
when  the  knife  is  carried  through  the  highly  vascular  muscles  of  the 
thigh  ;  the  popliteal  and  one  or  two  articular  branches  being,  as 
a  general  rule,  all  that  require  attention,  so  that  loss  of  blood  is  much 

I  diminished.  In  the  further  progress  of  the  case  the  tenrlency  to 
protrusion  of  the  bone,  which  often  causes  inconvenience  in  an  am- 
putation through  the    thigh,  is  rendered   comparatively  slight  by  the 

•  The  importance  of  the  preservation  of   the  quadriceps  extensor,  given  by  the 
es-Gritti  method,  need  only  be  alluded  to. 
VOL.   II.  6»0 
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ample  extent  of  the  covering  providefl,  and  also  by  the  circmngtaiice 
that  the  divided  hamstrings  slip  up  in  their  sheaths,  so  that  the  poetemr 
muscles  have  comparatively  little  power  to  produce  retraction.  Hie 
superiority  of  the  operation  is  equally  conspicuous  as  re^rds  tlip 
ultimate  usefulness  of  the  stump,  which,  from  its  great  length,  bus  full 
command  of  the  artilicial  limb,  while  its  extremity  is  well  calculatetl  fur 
siustaining  pi'easnre,  both  on  account  of  the  breadth  of  the  cut  surface  of 
the  Ixnie  divided  through  the  condyles,  and  fi-om  the  character  of  tlie 
skiti  habituated  to  s^imilar  treatment  in  knt-eling.  Considering  therefore 
that  this  procedure  can  be  sul^stituteti  tor  amputation  of  the  thigh  in 
the  great  majority  of  case^  both  of  injury  and  disease  formCTly  supposed 
to  ilemand  it,  *  Caitlen's  operation  '  must  be  reganled  as  a  great  advance 
in  stirger)*.^*  • 

iJimflvaiUages, — ^The  chief  of  these   is    the   sloughing  of  the 

Flo,  24». 


(Cftrdeii.) 

anterior  Hap  which  may  occur,  *'  in  spite  of  faultless  operating,"  e^pe^ 
cially  if  the  skin,  of  which  it  cliiefly  consists,  has  been  damaged  br 
injury  or  disease,  or  if  the  patient  be  old  or  weakly,  thus  leading 
to  an  adherent,  tender  scar,  and  a  useless  stump, 

Operation,^ — According  to  its  introflucer  this  amputation  consists  in 
remuving  a  rounded  flap  from  the  front  of  the  joint  (Figs.  247  and  248). 
dividing  everythiULf  else  straight  down  to  the  bone,  and  sawing  tlui 
sli^ditly  above  the  plane  of  the  muscles. 

The  operator,  standing  on  the  right  side  of  the  limb,  takes  it,  between 
his  left  fi^refinger  and  thumb,  at  the  spot  selected  for  the  base  of  the  fiapit 
and  enters  the  point  of  his  knife  close  to  his  finger,  bringing  it  round 
through  the  skin  and  fat  below  the  patella  to  the  spot  pressed  bv  bis 
thumb,  then  turning  the  edge  downwards  at  a  right  angle  with  thelin*? 
of  the  limb,  he  passes  it  through  to  the  spot  where  it  first  entered, 
cutting  outwards  through  everything  behind  the  bone.  The  flap  h  then 
reflected,  and  the  I'emaiuder  of  the  soft  parts  divided  straight  down  to 
the  bone ;  the  muscles  ai-e  then  slightly  cleared  upwards,  and  the  saw 


♦  Other  ailvaiUagea  given  bj  Mr,  Garden  arv,  the  favourable  position  of  the  ftnmp 
for  dressing  and  drainage;  ita  pain lessnesBt  the  cliief  nerves  being  cut  high  up*i>«l 
uUppiug  upwards  ont  of  the  way  ;  and  the  cicatriji  being  drftwu  dear  of  the  point  of 
the  bone,  and  out  of  rcacli  of  pressure, 

t  This  corresponds  with  the  upyjcr  b<jrder  of  the  patella,  the  limb  being  ext<wlf<l 
The  lower  margin  eomcs  down  to  the  tubercle  of  the  tibia,  as  In  Fig.  247.  (See  »lw 
ilriU  Med,  J&um,^  1^64,  xoL  \.  p.  416), 
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applied  "'  tlirougli  the  base  of  the  condyles/*  The  projecting  part  of  the 
femur  may  he  rounded  oS\  Where  there  is  any  doubt  about  the  vitality 
of  the  large  anterior  flap,  a  short  posterior  one  should  be  made,  the 
anterior  one  thus  not  needing  to  be  so  long. 

ii.  Gritti's  Trans-condyloid  (Figs.  250,  252,  and  254).  iii,  Stokes's 
Supra- condyloid  Amputation  (Figs,  251.  253,  and  255)* 

For  fuller  infonnation  on  the  above  auiputations  I  would  refer  my 
readei^  to  a  paper  1  contributed  to  the  (iui/fs  Ilosjf.  liejMjrtfi,  vol.  xxiii, 
p.  211,  1878,  The  objections  to  amputations  through  the  knee-joint, 
whether  by  a  long  anterior,  or  lon^^  posterior  flap,  are  given  at  p.  632, 
Amputation  through  the  knee-joint  by  lateral  tiaps  gives  excellent 
results,  i)ut  in  this  method  tlie  incisions  are  carried  into  the  leg  below 
the  tibial  tubercle;  in  the  two  amputations  mentioned  above  this  level 
in  not  trenched  upon,  and  every  surgeon  knows  that  after  a  severe  com- 
pound fracture  of  the  leg,  an  inch  or  two  more  or  less  of  damage  to  the 
soft  parts  in  the  upper  third  of  the  leg  juakes  a  moat  important 
difference  as  to  where  he  can  amimtate. 

The  two  methods  are  often  confased.  Between  them  there  is  this 
all-important  difference:  in  Gritti's  the  section  of  the  femur  is  made 


Flo.  230. 


Gritti's  trans-tioudyloid  section  of  the 
femur,  leftviug  a  sarf»ce  much  too  long 
ttod  large  for  the  stLwn  patella  to  fit. 


Stokes'8  Bapra*eondyloid  section  of  the 
femur,  leftvinfc  a  surface  much  more 
easily  fitted  by  the  iawti  patelU^ 


thro tuih  th^.  condyles;    in  Stokes's,  at  least  half-inch   al>oce  them.     In 
other  woi^s,  the  one  operation  is  irane-^  the  other  &tqtra-con<liiloi(L 

On  this  point  great  stress  has  been  laid,  and  very  rightly,  by  Sir 
W.  Stokes,  and  a  comparison  of  the  two  ojierations  will  convince  everj^ 
one  that  he  is  correct.  If  the  section  of  the  femur  be  made  through  the 
<^ondyles  (Figs.  250,  252),  the  sawn  patella  will  not  fit  tlown  into  place. 
It  will  either  be  drawn  up  altogether  on  to  tlie  front  of  thp  femur,  or 
else  will  project  forwards,  somewhat  like  the  half-open  lid  of  a  box 
(Figs.  252.  254),  at  an  angle  to  the  broad  sawn  surface,  which  is  also 
too  large  for  it  to  cover,  and  across,  and  off  which  it  is  liable  to  be 
shifted  by  the  contraction  of  the  quadriceps,  if  it  has  been  found 
possible  to  get  it  into  place.  To  effect  this,  an  amount  of  force  will  be 
required  which  is  almost  certain  to  result  in  bruising  of  the  cut 
periosteum  on  the  edge  of  the  femur,  and  consequent  necrosis.  If, 
Lcin  the  other  hand,  the  saw  is  made   to  pass  a   full  inch  above  the 


lifl 
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condyles  (Fig.  251).  the  patella  will  fall  readily  into  place  (Fig.  253),  it 
will  cover  more  completely  the  now  smaller  surface  of  the  femur,  and 
will  remain  easily  i?^  nin  here,  the  flaps  when  brought  together  present* 
ing  the  a]>pearance  shown  in  Fig.  255. 

Operation.— An  Esmarch^s  bandage  having  lieen  applied,  the  limb 
brought  uver  the  edge  of  the  table  and  supported,  and  the  opposite  one 


Fio,  152* 


Fio»  254. 


(Pftrmbenf.) 


The  flaps  in  Gritti^s  tmns-condyloid  amput^ 
Hon,  vhovdng  the  patella  hitched  a&d  reqninQg 
force  to  adapt  it  to  the  femur,  which  it  now  too 
long  as  well  an  too  broad. 


aecmred  out  of  the  way,  the  surgeon,  standing  to  the  right  of  the  limb, 
with  his  left  index  and  thumb  marking  the  l:>ase  of  the  flap,  makes  m 
incision  commencing  (on  the  left  side)  an  inch  above  and  rather  behiiiJ 
tlie  external  condyle,  carried  vertically  downwards  to  a  point  opposite  to 

the    tibial    tubercle,   then 
^'^'  255-  broadly  cui-ved  acros*  the 

leg  and  carried  upwards 
to  a  point  opposite  to  tliAt 
fi^om  which  it  started. 
This  flap  having  been  flif* 
eected  upwai-ds,  together 
with  the  pat*41a  (after 
t;ection  of  the  ligamentunv 
patella?),  a  posterior  flap  is 
cut  nearly  as  long  as  the 
anterior.      This    may   ^ 

Appe*ranoG  of  thp  Bttimp  in  a  Stokes- Gritti's  amputa-    eflecte<l      in     one     of*   tWO 
tion.      The  patella   has   come    ea<iily   Into  place.     The  •.%  »         .1 

drainag0.iuhe  ahowii  might,  in  many  cft»es,  be  dispen&ed  ^'^J^'  f^^**?^  ">'  ^^^  j 
with,  geon    looking    over    ana 

then  stooping  a  little  (the 
limb  being  now  raised),  next  dmwing  the  knife  from  without  inwards 
across  the  popliteal  space,  thns  marking  out  and  then  dissecting  up  a  skin 
flap,  or  by  transfixing  and  cutting  the  flap  from  within  outwards.  Of  the 
two  I  prefer  the  iirst :  the  latter  is  the  speedier,  but  less  suited  to  hiilkj^ 
limbs.  The  flaps  being  retracted,  the  soft  parts  are  cut  through  with  a 
circular  sweep  a  foil  inch  above  the  articular  surface  of  the  femur,  the 
bone  is  then  sawn  through  Jiere,  miA  the  limb  removed.  The  posterior 
surface   of  tlae  ^a\e^\^o^  \%  ti^^  removed  with  a  metacarpal  or  small 
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Jutcher's  saw.  This  last  step  is  the  only  difficult  one  in  the  operation, 
iwing  to  th»^  mobility  of  the  bone ;  it  will  be  fii€ilitated  by  an  assistant 
rith  both  his  hands  everting  and  projecting  tlii^  under  surface  of  tlie 
Ulterior  tlap,  so  as  to  make  the  patella  stand  out  from  it. 

The  vessels — popliteal,  one  or  two  articularj  and  tlie  anastomotic — 
laving  been  secured,  drainage  is  jjrovided,  and  the  flaps  are  brought 
together  with  nnmerous  ]joints  of  suture,  save  at  the  angles  (Fig.  255). 

Where  the  daps  are  cut  of  proper  length  and  the  femur  is  sawn  at 
\he  proper  height,  it  is  quite  exceptional  for  the  patella  not  to  ride 
easily  in  sHtt.  If  there  seem  any  doubt  on  this  poiJit,  or  if  the  patient 
s  very  muscular,  adilitional  security  ntay  be  given— (a)  By  passing 
imtures  of  chromic  gut  or  carbolised  silk  between  the  tissues  on  the 
ander  surface  of  the  anterior  flap,  at  the  edges  of  the  patella,  and  the 
loft,  parts  in  the  posterior  flap  (avoiding  the  vicinity  of  the  large  vessels)  j 
%)  by  wiring  or  pegging  the  bones ;  (c)  by  dividing  the  rectus  muscle 
Dn  the  under  surface  of  the  anterior  flap.  Of  these,  wiring  or  pegging 
8  the  best;  the  pegs  must  be  scrupulously  clean^  and  should  Irje  well 
K>iled  beforehand.     An  ordinary  bradawl,  also  rendered  aseptic,  will  be 

tl  quite  as  efficient  as  a  drill. 

As  these  pfrowths  are  bv  no  means  uncommon  in  adolescents,  this 
operation  will  be  Ijrietly  described  here.  Aseptic  excision  has  now 
replaced  any  other  operation,  such  as  subcutaneous  fracture. 

Operation.^ — The  parts  having  been  thoroughly  cleansed,  the  knee  is 
lexed  so  as  to  bring  down  the  synovial  membrane,  and  the  limb  placed 
m  its  outer  side.  A  free  incision,  about  three  and  a-half  inches  long, 
8  made  over  the  gro\si:b,  down  to  the  vastus  internus,  and  any  super- 
Icial  vessels  attended  to.  The  muscular  Hbres  are  tlu-n  cleanly  cut 
llirough,  and  the  bhiish-grey  caitilage  which  mps  the  swelling  now 
tsomes  into  view.f  Any  muscular  branches  being  now  carefully  secured, 
Klid  the  wound  sponged  dry,  the  cut  vastus  is  pulled  aside  with  retrac- 
©rs,  and  the  growth  being  thoroughly  exposed  it  is  shaved  oft' with  an 
)6teotonie  or  chisel,  leaving  exposed  cancellous  tissue*  A  little  iodoform 
8  dusted  in,  and,  if  needful,  drainage  provided  b\-  a  tube  or  large  horse- 
lair  drain,  passed  from  the  wound  to  the  most  dependent  spot  on  the 
finer  side,  the  dressing-forceps  passing  umler  the  muscle  and  being  cut 
iown  upon  by  counter-puncture,  where  they  project  under  the  skin. 
the  muscular  fibres  are  then  united  with  chromic  gut,  and  the 
(round  closed  with  separate   sutures.      Strict  aseptic    precautions  aie 

ken  throughout  to  secure  primary  union.  The  limb  should  be  kept 
iljHoIutely  quiet  on  a  back  splint,  and  a  ^lartiii's  bandage  worn,  later, 

r  a  short  time. 


BEMOVAL  OF  AN  EXOSTOSIS  EEOM  TTEAB  THE 
ABDUCTOH  TUBERCLE.* 


'  ThiJ  account  will  serve  for  the  removal  of  otber  exostoBCB — e».^.,  those  met  with  at 
!  deltoid  insertion,  the  spine  of  the  scapula,  or  th«  pelvis, 
An^  fiynovia-likc  Quid  no^  escaping  comes  probably  fiom  a  bursa  over  the  growth, 
Dt  from  the  joint. 
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UNUNITED  FBACTURE  OF  THE  PEMUIL 

The  large  number  of  failures  after  operations  for  this  condition  are 
well  known.  The  difficnltieB  which  may  be  present  during  and  after 
these  operations*  ai^e  very  considerable  ;  amongst  them  sufficient 
exposure  of  the  fragments,  keeping  the  wound  aseptic,  and  the  parte  in 
correct  apposition  afterwards  (ride  infra),  are  most  prominent. 

Operation. — On  the  whole,  the  introduction  of  pegs  having  been  leS3 
successful ,  sub-periosteal  resection  and  fixation  of  the  fragments  is 
indicated  here.*  This  is  especially  so  in  long-standing  cases,  whem 
other  methods  have  failed,  where  there  is  very  little  attempt  at  repair, 
where  an  artificial  joint  exists,  or  where,  after  a  severe  injury,  necrosis, 
atrophy  of  the  fragments,  and  fibrous  union  have  followed. 

The  operation  of  resection  should  always  be  performed  with  strict 
aseptic  precautions,  otherwise  the  risks  of  suppuration ^  erysipelas, 
osteo-myelitisj  and  pyaemia,  owing  to  the  very  free  incision  required, 
the  exposure  of  cancellous  tissue,  and,  perhaps,  of  the  medullary  cacalt 
are  considerable. 

The  follo\\ing  most  important  prelim inaiy  points  are  given  by  Sir  F, 
Treves  {Ojftn\  iS«n/.,  vol.  i.  p.  5S8).  **  (i)  It  will  be  well  in  some  czse% 
to  apply  extension  for  a  week  or  t\\^o  before  the  operation ;  this  over- 
comes the  shortening  produced  by  contracted  muscles,  and  enables  the 
surgeon  to  make  trial  of  the  splint  he  proposes  to  employ  afterwardiL 
(2)  Before  undertaking  this  operation  the  surgeon  should  underetand 
that  its  success  depends  more  upon  the  completeness  of  the  arrange 
ments  that  are  made  for  keeping  the  bones  in  position  after  the  openi- 
tion  than  upon  tlie  operation  itself,  provided  the  latter  be  carried  t»ar 

^vith  due  care Care   in   the   adjusting  of  the   fragments,  and 

infinite  and  continued  care  in  the  after-treatment,  are  the  main  elemeotf 
of  success  in  the  present  class  of  case.  (3)  In  dealing  with  a  fractnr? 
of  the  femur  in  an  adidt,  it  is  well  that  the  operation  be  performed  as 
the  patient  lies  upon  the  bed  he  will  occupy  throughout  the  wbo^ 
treatment.  Much  moving  of  the  patient  after  the  operation  is  verr 
uiulesirable,  and  a  long  t hi gli -splint  without  extension  apparatus  c»n- 
not  be  conveniently  applied  upon  the  operation  table.'*  The  limb 
havingbeen  rendered  bloodless,  if  practicable,  with  Esmarch's  bandage^t 
the  fracture  is  exposed  by  a  free  incision,  five  to  six  inches  long,  ouIJk 
outer  side  of,  and  going  down  to,  the  bone.  The  periosteum  is  oeit 
most  carefully  detached  trom  the  ends  of  the  fi-agment^,  and  a  thin  laT^*f 
of  bone,  about  a  quarter  of  an  incli  in  thickness,  removed  from  each.  To 


*  Lord  Lister   has   recorded   CBrit  Med.  Jmtm.^  Aug.  26,  i^i)   the   case  <rf  •» 

aniiiiitcd  extra-capsular  fractufc  of  the  femur  in  a  naan.  aged  45,  where,  eipht«ft 
months  after  the  injury,  be  cut  down  on  the  fragments^  with  antiseptic  precanticea 
and  gouged  them,  the  fracture  beiug  then  finally  put  up.  Recovery  wa«  complete,  tbe 
man  walking  well. 

t  This  step  is  coudemtjed  by  some^  notably  by  Sir  F,  Treres  (1^-  ^i^pfw  eiL,  p.  5^^^ 
1  admit  that  it  leads  to  much  oozing  from  the  cut  surfaces,  but,  haTiiig  tricJ  lw»J 
ways.  I  am  of  opinion  that  this  can  be  safely  met  by  applying  ample  weU-atiju«f«d 
dressings  ^x'fore  the  bandage  is  removed,  and  that  the  advantage  of  a  bloodlcf*  »*«»» 
during  a  most  dilBcult  and  prolonged  operatiou  is  almost  incalculable. 
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facilitate  the  resection ^  the  fra^^ents  may  be  thrust  out  of  the  wound, 
or,  after  the  removal  of  the  perioBteum,  dragged  out  and  steadied  witli 
Bequestnini-forcefjs  l>efore  ttie  bew  is  applied.  The  soft  parts  must  be  pro- 
tected with  spatulas  and  retractors  while  tht^  t-nds  of  the  bone  are  removed 
^tli  a  narrow-bladed  saw.     The  fragments  are  now  bi^ought  into  exact 

opposition,  and  to  facilitate  this  it  may  be  necessary  to  divide  adhesions 
or  tendons,  or  to  remove  any  intervening  iibrons  or  fibro-caitihiginous 
tiiaterial,  or  a  sequestrum.  If  the  fragments  are  successfnlly  adjusted 
and  carefully  kept  so  (vide  miifra),  the  use  of  \^'ire,  pegs,  and  screws 
may  be  dispensed  with.  Their  use,  although  it  ensures  corrt-ct 
apposition  of  the  fragments,  prolongs  and  complicates  the  operation, 
and  may  give  considerable  trouble  later  on.  If  it  be  determined  to 
make  use  of  wire,  the  ends  are  now  to  be  drilted,  the  drill  being  entered 
on  the  superficial  surface  of  each  fragment,  and  then  made  to  project  in 
the  centre  of  the  medullar}'  canal.  They  are  next  held  togetlier  by 
passing  veiy  stout*  silver  wire  through  the  drill-holes, and  twisting  this 
up.  If  the  wire  is  to  be  removed,  three  or  four  half-twists  or  two 
complete  twists  should  be  sutticient.  If  the  surgeon  prefer,  he  may 
hammer  it  down,  in  fiiiUf  having  maile  three  half-twist8  and  cut  the 
'«ads  shoit.  See  the  remarks,  p.  654.  Other  methcnls  that  may  be  found 
Superior  to  wire  are  Mr.  W.  A.  Lane's  screws,  p.  683  (Clin.  *Soc.  Trans. y 

1S94),  and  I*rof.  Senrrs  hollow  perforated  bone  cylinders  or  ferrules. 
These  are  circular  or  triangular,  and  large  enough  to  sHp  easily  over  the 
fragments.  The  most  accessible  fragment  having  been  sufficiently 
isolated,  the  ferrule  is  slipped  over  it  and  far  enough  away  from  the 
line  of  fractn!*e  to  clear  the  other  fragment.  After  reduction  has  been 
accomplished  tlie  second  fragment  is  engaged  in  the  ring,  which  is  then 
pushed  back  sufficiently  far  to  grasp  both  fragments  securely.  If  the 
ferrule  i-ides  too  loosely,  any  space  should  be  packed  with  chips  of  decal- 

icified  bone.  The  limb  is  put  up  in  i>la&ter  of  I^iris.  If  supimration 
occur,  the  ferrules  are  removed  by  cutting  through  one  side  with  bone 
'forceps,  after  enlarging  the  Kiuus,  when  the  parts  are  consolidated.  If 
there  is  no  suppuration,  the  fernile  will  probably  be  absorbed  (Ann.  of 
Sunf.^  voL  ii.  iHg^,  p,  125). 

The  special  Ixuie  clamp  devised  by  Dr,  Clayton  Parkill  has  also  been 
jtised  succes.sfully  in  a  number  of  cases.  A  full  account  of  the  clamp 
and  its  various  uses  is  given  in  the  Ann.  of  Snrtj.,  May  1898.  Here 
Mill  he  found  also  the  reixii'tg  of  fourteen  cases  in  which  the  clamp  has 
been  used.  The  fact  that  success  was  obtained  in  each  of  these  cases 
;constitute8  a  strong  claim  for  a  more  extended  trial 


*  About  one-teutb  of  ao  inch  in  tbickncss,  eo  as  to  witbstand  the  atmin  of  tlie 
Aiificles  of  aQ  ftdult  thigh. 


CHAPTER  IV. 
OPERATIONS  INVOLVING  THE  KNEE-JOINT. 

AMPUTATION  THKOUQH  THE  KNEE- JOINT.  —  BXCISIOI 
OP  THE  KNEE-JOINT.— ABTHBBCTOMY  OP  THE  KNSS- 
JOINT.— WIKINQ  THE  PATELIiA.— BEMOVAIi  OP  LOOSE 
CARTILAGES  PROM  THE  KNEE-JOINT.  —  SLIPPED 
PIBRO-CARTILAGES. 

AMPUTATION    THROUGH    THE    KNEE-JOINT    (Fig.  256). 

Chief  Methods. 

I.  By  Lateral  Plaps.  II.  By  Long  Anterior  and  Short  Posterior 
Plaps. — Of  these  the  first  is  far  the  superior.  The  great  objection  to 
the  second  is,  that  in  order  to  get  sufficient  covering  to  fall  readily  over 
the  large  condyles,  a  long  anterior  flap  must  be  cut ;  as  this  must  reach 
two  inches  below  the  tibial  tubercle,  a  good  deal  of  its  blood-supply 
which  comes  from  below — e.g.,  from  the  recurrent  tibial,  must  be  cut 
off,  and  the  flap  is  thus  liable  to  slough.  This  risk  is  much  diminished, 
and  the  blood-supply  better  equalised,  by  the  method  of  lateral  flaps. 

I.  Amputation  by  Lateral  Plaps. — This,  the  method  of  Dr.  Stephen 
Smith,*  was  brought  before  English  surgeons  by  Mr.  Bryant,  t  ^^ 
femoral  artery  having  been  controlled,  the  limb  supported  over  the  edce 
of  the  table,  and  slightly  flexed,  the  surgeon,  standing  on  the  right  side 
of  either  limb,  marks  out  two  broad  lateral  flaps  as  follows :  His  left 
thumb  and  index  finger  being  placed,  the  former  over  the  centre  of  the 
head  of  the  tibia,  the  latter  at  the  corresponding  point  behind,  opposite  the 
centre  of  the  joint,  he  marks  out  (in  the  case  of  the  right  limb)  an  inner 
flap  by  an  incision  which,  commencing  close  to  the  index  finger,  w 
carried  doNMi  along  the  back  of  the  limb  for  about  three  inches  and  a  half, 
and  then  cun'es  ujjwards  and  forwards  across  the  inner  aspect  of  the  leg? 
till  it  ends  in  front  just  below  the  thumb.  }     The  knife  not  being  taken 

*  JVew  York  Journ.  of  Med.,  Sept.  1852  ;  Amer.  Jaum.  Med.  Set.,  Jan.  1870. 

t  Med.'Ckir.  Trans.,  voL  Ixix.  p.  163. 

}  Dr.  S.  Smith  begins  his  incision  about  an  inch  below  the  tubercle  of  the  tibii, 
and  carries  it  up  rather  higher  behind — viz.,  to  the  centre  of  the  articulation.  It  will 
be  found  easier  to  open  the  joint  and  to  detach  the  semilunar  cartilages  from  the 
tibia  by  making  the  incision  as  recommended  above. 
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off,  a  similar  tiap  is  then  shaped  from  the  outer  side,  but  in  the  revei-se 
direction.  Dr.  Steplieii  Smith  calls  att^'iition  to  the  following  points : 
In  makingthe.se  tlapa,  they  shoidd  be  cut  broad  enough  to  secure  ample 
covering  for  the  condyles,  and  the  iinier  one  should  be  made  additionally 
full  as  the  internal  condyle  is  longer  than  the  external.  TJie  flaps  should 
be  at  least  three  inches  and  a  half  long,  if  of  equal  length.  They  con- 
sist of  skin  and  fascia?.  When  they  have  been  raised  an  far  as  the  line 
of  the  articulation  the  ligamentum  patella^  is  severed,  allowing  the  patella 
to  go  upwards.  The  soft  parts  arountl  the  joint  are  tlien  cut  tlirough 
with  a  circular  sweep,  and  the  leg  renroved.  In  doing  this,  the  limb  being 
ilexed  to  relax  the  parts  and  facilitate  opening  the  joint,  the  semilunar 
cartilages  will  very  likely  be  found 
olosely  encircling  the  condyles  of 
the  femur.  Mr.  Bryant,  in  the  paper 
ah'eadv  quoted,  and  Dr.  Brinton 
(PklkuL  MefL  Time^.  Dec.  28,  1872), 
as  long  ago  as  1S72,  have  strongly 
advised  that  the  semilunar  cartilages 
I  should  be  left  in  aitii  by  severitig  the 
[coronary  ligaments  which  tie  them  to 
jtho  tibia.  They  thus,  in  Dr.  Brin- 
I  ton's  words,  form  'Va  cap,  fitted  on 
the  end  of  the  femur,  wlucli  pre- 
serves all  the  fascial  relatioiis,  effec- 
tually prevents  reti*action,  and  guards 
I  against  the  projection  of  the  con- 
'^dyles/'  This  precaution  will  obviate 
I  a  serious  objection  to  amputation 
i^ough  the  knee-joint.  For  a  time 
|n  patient  bears  his  weight  well  on 
the  end  of  the  stump.  But  after  some  months  the  ends  of  the  condyles 
^<if  unprotected  by  the  menisci)  begin  to  fret  the  thin  overlying  skin, 
and  within  a  year  of  the  amputation  the  patient,  usually,  has  to  have 
liis  artificial  limb  altered, 

■  Mr.  Pick's  {MmL  Soc,  Froc,  1884.  vol.  vii.  p.  1 34)  modification  of  the 
^above  operation  is  twofold— viz.  (i)  He  begins  his  incision  higher  up^ 
t.ei.,  at  the  upper  border  of  the  patt- 11a :  and  (2)  he  removes  the  patella. 
'This  last  would  appear  likely  to  run  the  risk  of  damaging  the  blood- 
supply. 

11/ By  a  'Long  Anterior  and  a  Short  Posterior  Flap. — The  position 
of  the  patient  and  the  surgeon  being  as  at  p.  632,  the  latter  with  his  left 
index  and  thumb  on  either  side  of  the  interval  behveen  the  femur  and 
[tibia,  entei^  his  knife  (in  the  case  of  the  right  limb)  just  below  the 
I  finger  and  internal  condyle,  carries  it  straiglit  down  along  the  iinier  side  of 
the  leg  till  it  reaches  a  spot  two  inches  l>elow  the  tibial  tubercle,*  then 
squarely  across  the  leg  till  it  reaches  a  corresponding  point  well  back 
[Upon  the  outer  side,  and  thence  up  to  a  point  just  below  his  thumb,  or 
^to  the  external  condyle.     This  flap  is  then  dissected  up,  containing  the 

) : _ ^ — - 

I  *  Mr.  Pollock  (Med,-C/iir.  Trans.,  vol.  liii.  p.  20)  advises  that  the  auterior  flap  shoald 
beach  **  quite  five  inches  below  the  patella."  It  U  difficult  to  see  how  aloughing  can 
11)6  avoided  here,  so  nnich  of  the  blood  to  this  very  long  flap  coming  from  below  and 
tlxdiigt  oi  Qcceesitj,  cut  oU. 


Ann>utittioii  thn »ugh knee- joiii thy  lateral 
flaps.  The  inciHiou  has  been  begun  uu- 
usEally  low  down*     (Bryant.) 
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patella,  as  thickly  as  possible,  and  almost  rectangtilar  in  shape,  any4 
thill ^  like  pointing,'  of  its  lower  end  being  most  carefully  avoided, 
certain  to  lead  to  sloughing. 

This  Hap  being  raised,  a  posterior  flap  is  made  about  two-thirda  the 
k*ng(:h  of  the  first,  as  at  p.  628.  either  by  dissection  fpoiu  withotit  in- 
wards, or  by  transfixion  after  disarticulation. 


EXCISION*   OP  THE  KNEE-JOINT 

(Figs,  257  and  258). 

Indieations. — A.  Foit  Disease.     B.  Injuhy. 

A.  (i.)  Pulpy.     Tiilierenlar  knt^. 

This  condition,  being  The  most  frequent  indication  for  excision  of  the 
knee,  calls  for  most  careful  consideration  of  the  following  points: — 

(i\  Safety  and  Amount  of  Rti*l\ — Lord  Listers  treatment,  by  re- 
moving  sepsis,  has  rendered  excision  of  the  knee  practically  safe  in 
properly  selected  cases.  No  surgeon  who  is  familiar  with  careful  anti- 
septic treatment  anrl  excision  of  the  knee  will  say  that  the  alx)ve  is  too 
strong  a  statementf  Excision  here  contrasts  very  sharply  with  the 
same  operation  at  the  hip,  from  the  much  greater  facilities  iov  getting 


away  all  the  disease  at  the  time,  and  for  getting  at  and  examining  tk 
wound  later,  toj 
is  kept  aseptic. 


wound  later,  together  with  the  gi'eater  ease 


ttmg  ai 
with  w 


hich  the  wound  here 


(2)  Atje. — Here  the  operation  has  to  be  considered — (a)  as  a  substitute 
for  amputation  ;  (/*)  as  a  substitute  for  the  expectant  treatment.  While 
excision  may  be  successfully  employed  at  any  age  up  to  thirty,  and  even 
ocaisionally  in  older}  patients,  I  consider  the  most  favourable  yearf  to 
be  from  about  fifteen  to  twenty.  Before  fifteen,  and  particularly  before 
ten,  we  have  especially  to  consider  the  effect  of  the  operation  on  the 
growth  of  the  bone  ;  after  twenty  we  have  more  and  more  to  consider 
tlie  condition  of  the  patient,  the  state  of  the  viscera,  general  vitalit); 
&c.  I  would  ask  my  reader's  careful  attention  to  these  points^ — (l)  that 
the  chief  growth  c*f  the  femur  takes  place  at  its  lower  end  (p.  594) t 
(2)  that  by  lifteeH,  and  still  more  by  seventeen,  the  grow^th  of  the  bone 
is  largel}*  completed.  It  follows  from  the  above  remarks  that  in  young 
subjects,  especially  before  ten,  as  little  of  the  bones  as  possible  shoald 
be  i-emoved,  and  that  gouging  should  largely  i-eplace  the  saw. 

(3)  Ji*tnk  of  Lift'. — Excision  of  the  knee  being  almost  unknown  in 
private  practice,  it  is  needless  to  remark  that  this  account  of  the  operation 

*  This  opemtion  is  contrasted  with  arthrectomy  uf  the  koec  at  p.  65a 
I  I  may  perhaps  here  say  that  up  to  1897  I  cxclacil  the  knee  8evcnty-«even  times,  wil 
performed  ar three tomy  on  eightccti  occadons.  Of  the  cases  of  excUion  four  diwiof 
effects  of  the  operation,  one  (mentioned  Ijclow)  from  shock,  another  (also  mentioned 
below)  from  threatening  ^ngrenc.  a  t  hir«l  from  surgical  scarlet  fever»  and  the  foartli 
from  septiciemia.  The  cliiM  wi  ih  surgical  scarlet  fever  was  moved,  during  my  absence 
from  town,  into  an  etnptyT  chilly  ward;  the  eruption  became  dnaky  and  then  sup- 
preaaed ;  coma,  followed  by  death,  ensued.  Six  have  been  submitted  to  ampntAtioo, 
making  good  recoTeries,  Thi&  number  would  probably  have  been  seven,  a«  a  paiicnU 
n^l  53,  whose  knee  had  been  cxcii^ed  for  disorganisation  after  osteo-arthriti*  a"<i 
whom  I  bad  advised  to  submit  to  amputation,  went  out  able  to  walk  a  little  wiUi » 
sticks  but  with  two  sinnaes. 
I  See  the  remarks  on  ostco^arthrltis  (p*  657). 
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refers  almost  etitirely  to  hospital  patients.  Let  me  briefiy,  though 
imperfectly,  depict  the  usual  fate  of  these  patients  with  pulpy  knee  if 
not  excimd  earhj.  Bandied  about  from  one  out-patient  room  to  another* 
treated  more  or  less  imperfectly  with  splints  and  strapping,  frequently 
recommended  for  adraisi^ion  that  they  may  obtain  that  **  rest  '*  which 
can  nowhere  else  be  carried  out,  at  last  the  *' dresser  for  the  week,"  or 
Burgeon,  takes  pity  on  the  case  and  it  ir>  admitted.  With  what  result? 
As  soon  as  the  inflammation  has  subsided  and  the  pain  has  cea.^ed,  the 
child  is  thought  to  be  oeeupying  a  bed  which  can  be  better  employed 
for  clinical  teaching;  and,  aftt*r  a  fe^^-  weeks'  rest  in  bed,  is  tnnied  out 
again,  perhaps  iii  plaster  of  Paris  or  a  Thomas's  spUnt.  A  little  later, 
in  the  rough-and-tumble  life  of  the  courts  and  alleys  of  our  large  towns, 
the  Joint  is  wrenched,  and  the  good  gained  is  all  nudone.  Suppuration 
now  sets  in  at  one  or  more  points  of  the  pnlpy  tissue,  sinnses  form,  the 
ends  of  the  bone  become  carious,  and  the  condition  of  the  joint  from  the 
now  advanced  st-age  of  the  disease,  and  its  probably  septic  condition,  ia 
rendered  far  less  favourable  for  any  operation  than  it  was  at  an  earlier 
stage.  To  speak  brietly,  believing,  as  I  do,  that  in  this  rank  of  life 
excision  \rill  be  needed  in  nine  cases  out  of  ten,  I  am  of  opinion,  most 
distinctly,  that,  as  soon  as  a  ynilpy  condition  is  declared,  excision  or 
erasion  (or,  if  needed,  both  combined)  should  be  performed  wliile  the 
state  of  the  joint  and  the  general  condition  of  the  patient  are^  alike, 
favourable. 

If  the  surgeon  desires  to  have  a  time-limit  at  which  it  is  jnstifiaVjle 
to  resort  to  excision  he  may  remember  the  dictum  of  ^Ir*  Ho^vse  (Gntfs 
Hosjh  RejK^ris,  1894):  '^  When  a  well-marked  cxise  of  pnlpy  disease  has 
lasted  over  six  months,  it  is  not  worth  while  to  attempt  the  conserva- 
tion of  the  joint  for  a  longer  period.*'  Under  these  conditions  *'  we  best 
consult  the  patient's  interests  by  excising  the  joint  on  these  grounds : 
(l)  That  the  chances  are  very  much  in  favour  of  the  continued  progress 
of  the  disease ;  (2)  That  even  if  the  disease  does  not  progress  it  will 
leave  a  damaged  weakened  joint,  very  liable  to  outbreaks  of  trouble ; 
(3)  That  bj^  means  of  the  operation  the  duration  of  t!ie  treatment  is  so 
very  much  shortened,  reducing  to  a  few  months  what  would  otherwise 
'take  as  many  years  ;  (4)  And.  finally,  because  by  means  of  it,  we  greatly 
reduce  the  risk  of  tubercular  infection,  which  results  from  the  absorp- 
tion of  caseating  products/* 

(4)  Value  of  the  Limh, — This  fpuvsiio  vexaia  of  thirt}"  years  ago  is  now 
largely  settled.  Very  few  Anil,  nowadays,  be  found  to  dispute  which  is 
most  serviceable,  a  limb,  though  much  shortened,  with  a  natural  foot, 
or  an  artificial  leg,  especially  of  the  kind  supplied  to  hospital-patients 
after  amputation  of  the  thigh.  On  this  subject  some  remarks  of  Mr, 
Holmes  (Surg.  I>U\  of  Chihlren^  p.  497)  may  be  quoted  :  ''  Even  if  we 
allowed  that  a  ]iatient,  at^er  suceessflil  excision  of  the  knee,  could  otily 
walk  as  fast  and  as  far  as  some  with  a  good  artificial  limb  after  amputa- 
tion, this  would  still  leave  the  operation  of  excision,  in  my  mind,  far  the 
superior  one,  since  the  former  patient  can  do  by  his  own  force,  without 
any  preparation  and  without  any  expense,  what  the  latter  can  only  do 
by  the  aid  of  the  instrument-maker.  I  need  hardly  say,  however,  that 
this  is  a  gross  understating  of  the  case.  A  patient,  after  excision  of 
the  knee,  c^n  often  walk  nearly  as  fast  and  nearly  as  far  as  he  could 
before,     The  patient,  after  amputatioii  of  the  thigh,  however  well  the 
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ease  may  have  done,  can  rarely  bear  the  fatigue  of  carrying  the  artificial 
limb  many  miles  together,  nor  can  there  be  any  reasonable  comparison 
of  the  agility  of  the  two — at  least  iti  those  caf^es  where  the  foot,  aft^r 
excision,  comes  nearly  on  to  the  grounrl,  and  is  in  good  position/'  As 
to  those  cases  wliere  the  limb  is  flail-like  and  it5  growth  seriously 
arrested,  I  would  [loint  out  tlmt  they  should  hardly  ever  occur,  with  the 
improved  treatment  of  wound?;,  the  greater  facilities  with  which  a  stiff 
apfjaratu.^  of  a  simple  kind  can  nowadays  be  supplied,  om*  more  exact 
knowledge  of  the  epiphyses,  and  the  tsubstitutes  for  the  saw  which 
are  ready  to  our  hands  in  tlie  sliape  of  sharp  spoons  (p.  640).  I 
may  also  i*efer  my  readers  to  Sir  W.  Fergusson's  Hunterian  Lectures, 
Lecture  \'l.,aud  his  arguments  iu  favour  of  a  much-shortened  limb  over 
any  ai-tilicial  one.* 

(5)  Comliiimi  of  the  Patient, — I  may  refer  my  readers  to  the  remarks 
on  this  point  on  excision  of  the  hip,  p.  594.  There  is  the  same  need 
here  for  examining  for  any  evidence  of  lardaceous  disease,  or  tubercular 
mischief,  elsewhere^  and  to  remember  how  latent  and  insidious  these 
may  be.  Bone  iniseliirf  elsewhere  i.-^  not  necessarily  prohibitive.  Three 
iMii  of  my  seven iy-seven  cases  (p.  634)  had  had  spinal  disease,  well- 
marked  bosses  remaining  in  all.  Each  of  them  made  an  excellent 
recovery.  8trimiotas  disease  of  the  tarsus  existed  in  two  others,  and  was 
cured  by  the  time  the  knee  was  welL  In  two»  disease  of  the  hip  co- 
(^xisted  on  the  same  side;  in  qne  the  limb  had  eventually  to  be  removed 
by  a  Forneaux  Jonian's  amputation,  the  child  recovering;  in  the  othff 
(the  disease  heing  on  the  u|)posite  side)  the  knee  after  a  trans-patellAT 
excision  did  excellently,  the  hip  disease  being  cured  by  rest^ 

(6)  StiUfo  of  the  Dweme, — I  have  already  show^n  (p.  635)  that  I  am 
a  stmng  advocate  for  early  excision  in  hospital  cases,  believing  that 
with  the  usual  trt^atment,  short  of  this,  p^lpy  disease  goes  on,  as  a  rule, 
inveteratHly  from  bad  to  worse.  But  in  early  life  excellent  results  may 
be  obtained,  even  in  advanced  cases  with  sinuses  and  caries,  by  excisiou, 
if  only  ail  the  diseased  and  septic  material  is  got  aw^ay. 

It  will  be  useful  to  some  of  Uiy  readei's  if,  before  leaving  the  subject 
of  tubercular  disease,  I  quote  the  opinion  of  one  of  the  first  living 
authorities  on  excision  of  the  knee,  Mr.  Howse  (Gutjs  Hasp.  IfejwrU, 
1894):  •*  In  answer  to  the  question,  *  In  what  cases  should  excision 
be  performerl  ?  *  we  shoo  Id  say  :  (a)  Certainly  in  all  cases  in  which  the 
disease  has  advanced  so  far  as  to  cause  tlaking  of  tlie  articular  cartilage 
or  grating  in  the  movement  of  the  joints  whether  suppuration  bts 
present  or  no.  (B)  Cases  in  which  backward  displacement  of  the  tibia 
has  taken  place*  (y)  All  cases  of  over  six  months'  duration,  in  which 
there  is  reason  to  lielieve  that  the  disease  has  started  in  an  epiphysial 
osteitis.  (S)  Cases  of  extensive  suppuration  in  the  joint  starting  from 
yuilpy  mischief.  (e)  Cases  in  which  the  pulpy  infiltration  of  the 
synovial  membrane  has  advanced  to  any  considerable  degree  over  the 
articular  cartilage,  (f)  Cases  in  which  pulpy  infdtratiou  has  extended 
beyond  the  capsular  ligament  to  the  crucial  ligaments  and  semilunar 

♦  Mr.  H,  Lee  (^Latwvt,  18S8,  vol.  i.  p.  769)  published  the  resiiltSj  after  twenty  rctra, 
of  two  CII5CS  of  excision  in  hoya  of  twelve  and  seven.  In  the  first  the  leg  wa»  ftinc 
iiicheB,  in  the  second  six  inches  shorter  than  its  follow.  Both  patients  had  perfect  umj 
of  the  muscles  of  the  leg  and  foot,  and  could  walk  all  day  with  a  light 
attached  to  a  hout,     Such  shortening  is,  nowadaya,  nnknown. 
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cartilac(es/'  In  the  first  four  the  condition  and  the  need  of  excision  ai^ 
alike  obvious.  If  in  the  last  two  difficulty  of  diagnosis  arises,  the  time 
limit  of  six  months  will  be  found  of  most  value. 

The  same  authority  gives  (ihifi)  the  conditions  in  cases  of  **  pulpy 
knee "  which  call  for  immediate  amputation*  They  are  :  A.  Con- 
stitutional ;  and  B.  LocaL  A,  ConstittationaL  (a)  Lardaeeoos  disease. 
(fi)  Tul>ercidar  disease  of  the  lung  or  other  viscus.  (7)  Great 
emaciation  without  any  very  evident  visceral  disease,  (B)  Multiple 
joint  disease  (viffe  p.  6^6).  B,  Local.  (a)  Osteitis  or  periostitis 
extending  far  iip  the  shafts  of  either  ft-mur  or  tibia,  as  shown  by  gi^eat 
thickness  or  tenderness  of  the  bone.*  (^)  Very  great  inliltration  of 
pulp3^  material  into  the  soft  paits,  extending  far  beyond  the  limits  of 
the  joint. 

(ii)  Threatening  disorganisation  of  the  kuee,  with  caries,  after 
pyaemia,  infective  arthritis,  etc. 

(iii)  Osteo-arthritis. — Where  one  joint  only  is  atTecte^l,  and  the 
patient  is  not  past  middle  life*  excision  gives  good  results.  The 
surgeon  niust  be  prepared  for  sawing  very  dense  bones. 

(iv)  Ankylosis.^ — I  think  excision  should  be  abandoned  here  for  the 
far  better  operation  of  dividing,  with  aseptic  precautions,  the  union, 
with  an  osteotome  introfluced  tirst  on  one  side  and  then  on  the  other, 
and  worked  forwards  under  the  patella,  and  skin,  and  backwards  as  far 
as  the  popliteal  artery  allows.  If  this  fail,  a  <louble  osteotomy  of  the 
femur  and  tibia  should  be  performed  rather  than  excision,  an  operation 
which,  in  the  case  of  true  bony  ankylosis,  is  liable  to  be  severe,  pro- 
longed, and  to  leave  a  large  wound,  and,  in  the  case  of  yonng  subjects^ 
to  lead  to  further  shortening  of  a  limb  already  atrophied  and  weakened 
from  disease.  As  I  shall  not  have  sjiaee  again  to  rei'ei'  to  this  matter  of 
ankylosis  of  the  knee,  I  wonkl  strongly  urge  caotion  in  rapidly  and 
completely  straightening  a  knee-joint  which  has  long  l>een  the  seat  of 
a  bony  ankylosis  in  a  bad  position.  My  attention  was  dra^\^l  to  this 
matter  in  a  painful  way  about  seven  years  ago.  A  girl  of  19  had  been 
admitted  nnder  my  care  with  bony  ankylosis  of  the  knee  at  a  right 
angle,  dating  to  disease  seventeen  years  before.  Finding  that  1  was 
unable  to  materially  improve  the  position  by  subcutanemisly  salving 
through  the  bony  union,  I  excised  the  juint  and  straightened  it  com- 
pletely. The  foot  and  leg  remaining  cold,  an  amesthetic  was  given  next. 
day,  and  the  limb  put  up  flexed.  The  mischief  was,  however,  done. 
The  coldnei^s  i-emained,  all  pulsation  in  the  tibials  stopped,  and 
gangrene  evidently  threatening,  the  thigh  was  amputated,  the  patient 
sinking  afterwards.! 

At  the  necropsy,  osteophytes  were  found  on  the  posterior  border  of 
the  tibia  prqiecting  backwards,  and  it  was   evident  that  over  these, 

•  Mr,  Howse  points  out  that,  occasioimllj,  tenderness  and  thickening  may  Ite  due  to 
a  eeqaestmm,  which  may  be  successf iilly  removetl,  aod  later  on  a  useful  limb  obtained 
by  excision. 

+  Just  after  this  another  London  surgeon  published  a  very  similar  case.  SufEcicnt 
attention  has  not  been  drawn  to  this  matter,  li  would  have  been  much  wiser  on  my 
part,  with  such  dense  and  old-standing  ankylosis,  not  to  have  attempted  complete 
straightening  at  once,  but  to  have  atraightcned  partly  with  an  osteotome  at  firsts  and 
then  to  have  completely  rectified  the  position  later.  I  have  adopted  this  mode 
incoesBfully  since,  in  a  much  older  patient,  with  almost  aa  much  contraction. 
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when  the  limb  was  straightened,  the  popliteal  vein,  a  veiy  sm&ll 
had  been  stretched  and  closed. 

(v)  Old^  Neglt*cted  Infantile  Paralysis. — Excision  of  the  knee  seemi 
to  me  to  be  perfectly  justifiable  here,  with  a  view  of  giving  a  firm! 
supixjrt  in  the  case  of  a  lind>  useless  front  its  flail-like,  distorted  state.] 
I  speak  here  of  hospital  cases^  which  furnish  those  miserably  crippledj 
lives  which  are  still  seen  from  time  to  time  going  tlie  round  of 
hospitals, 

I  have  during  recent  years  been  making  ii3e  of  operative  measures] 
largely  in  these  cases,  following,  as  far  as  the  principle  goes,  my  old] 
friend,  G.  A.  Wright,  of  Manchester,  and  Mr.  R.  Jones,  of  Liverpool  J 
Eveiyone  who  has  seen  much  of  these  cases,  with  their  dangling,  flail* 
like  limbs,  going  from  hospital  to  hu^spital  for  courses  of  electricity  aiid  I 
medicine,  quickly  outgi^owing  or  breaking  expensive  apparatus,  obtained  [ 
at  much  cost  of  time  and  trouble — anyone  who  has  taken  the  trouble 
of  watching  the  after-history  of  these  cases,  and  has  idealised  how  often 
they  come,  \vhen  adolescent,  to  amputation  on  account  of  persi^enti 
trophic  sores  appearing  on  the   useless  limb,  must  have  wished  Uu 
some  operative  steps  could  be  devised  which,  at  a  cost  of  a  few  month 
might  make  these  early  afflicted  patients  less  of  an  encumbrance  td 
others*     The  only  question  is  what  operation  is  best  adapted  to  render  ] 
the  flail-like  knee  and  ankle  sufficiently  lirmly  fixed  to  bear  their  share  " 
uf  the  weight  of  the  body,     G.   A.^Wri^dit   (AMrcwU  of  Cases  tre^jieJ  \ 
Iti  the  Feudiehnrtf  Ilo^pitffl,  1S84)  j-ecords  the  case  of  a  girl,  aged  14, 
in  which   he  excised  the   knee   and  ankle  in   such   a  case  with  go^id 
results.     Mr,  R,  Jones  (Proi\  Med.  Journ.,  Dee.  1S94  and  Jan.  1S9J) 
recommends  a  modified  erasion,  opening  the  joint,  peeling  off  all  thd 
cartilage  in  the  case  of  the  ankle,  and.  in  addition,  gouging  the  bone  in 
that  of  the  knee.     While  1  agree  with  !Mr,  Jones  that  excision  involves) 
a  greater  saerilice  than  an  already  shortened  limb  can  spare,  I  maintain' 
that  by  itself  this  operation  is  insufficient.     If  we  are  to  do  any  good 
with  these  advanced  and  confirmed  cases  of  inffintile  paralysis,  we  nia«l 
replace,  somehow,  the  flail-like  limb  by  a  useful  firm  support  early  in 
life,  before  puberty.     Now,  I  have  in  several  cases  tried  excision  or 
erasion  of  knee  and  ankle,  and  have  found  that  in  such  a  limb  the  joints 
do  not  unite  firmly  enough  ;  tlie  result,  if  watched,  is,  therefore,  not 
sufficiently  gootl.     The  reason  is  not  far  to  seek.     In  early  life,  if  onh 
small  sections  are  removed  ^\'ith  the  saw — and  no  more  is  permiasable 
for  fear  of  further  serious  interference  wdth  the  length  and  gro>\th  of 
the  already  d\^'arfed  and  dwindled  limb — the  bone  surfaces  are  scant 
and  puny,  the  rims  of  cartilage  are,  relatively,  ver)^  large.     Here  the 
conditions  needful  for  firm  tmion  are  absent,  and  I  have  Ibund  excisicm 
or  erasion  alone  of  the  knee  and  ankle  does  not  entirely  remove  the 
flail-like  condition  of  tlu'se  joints.    In  two  cases  I  have  gone  farther,  aivd 
ni  addition  to  excising  the  knee  I  have  passed  ^Ir.  W.  A.  I^aue's  screw* 
lietween  the  tibia    and   femur,  and  after  all  the   cartilage    has  been 
removed  from   the  surfaces  of  the  tibia,  fibula,  and   astragalus,  harf 
passed  stout  silver  wire  between  the  tibia  and  astragalus.     These  case$ 
lui\  e  been  thus  operated  on  about  five  months.     The  foreign  Inxlief 
have,  so    far,  given  no    trouble,    and    the   stability    of   the    limlis  i* 
greatly  improved.     The  time  that  has  elapsed   is    not    sufficient   for 
one   to   speak    coniidently,    but    the    result   is    certainly  sofficienth* 
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encouraging  for  me  to  call  the  attention  of  my  professional  bretliieii 
to  it, 

B.  Injury.— Here  such  injuries  as  those  from  gunshot  and  those 
from  a  lacemted  wound  or  a  com  pound  fracture,  must  be  considered 
separately. 

I.  Gunshot. — "The  results  of  the  excisions  of  the  knee-joint,  per- 
formed during  the  late  civil  war,  wliether  the  oi>erations  were  primary, 
intermediary,  or  secondary,  wei-e  not    very  encouraging,  forty-four  of 
the    titty-four    cases    in    which    the   issues   were    asceilained   having 
terminated  fatally,  a  mortality  of  81*4  i>er  cent,,  exceeding  the  mortality 
of  the  amputations  of  the  thigh  (53'8)  by  27*6  per  cent.  "  (Otis,  loc. 
jniirra  dt.,  p.  4 1 9}.     Sir  T.  Longnujre  (S}f.<t.  qf  Sdiy.,  vol.  i.  p*  565)  lays 
down  these  definite  rules :  '"  From  all  the  experience  which  has  been 
giined  regarding  gunshot  wounds  in  which  the  knee-joint   has  been 
opened,  es|>ecially  if  the  surfaces  of  the  bone  ha%^e  escaped  damage, 
as  may  occasionally  happen  with  modein  narrow  rifle  bullets^  and  even 
in    other  cases  where  one   of  the  bones-  has  been   fissured,  or  partial 
fracture  hay   occurred,  provided  early    immobilisation   of  the   injured 
parte  can  be  secured,  antiseptic  treatment  carried  out.  and  the  genera! 
snrTOundings  are  sufficienlly  hygienic,  it  may  now  be  laid  down  as  a 
rule  that  conservative  treatment  ought  to  Ije  adopted.     When,  however, 
the  circumstances  under  which  the  wounds  have  been  inflicted  are  such 
that    the   precautionar}^  methods  and    nmdes   of  treatment  mentioned 
cannot  be  put  into  practice,  when  the  patients  are  liable  to  be  moved 
frequently    or    to    long   distances     hurriedly,    and    without    adequate 
protection,  or  when   the   joint  is  not   only  penetrated,  but  the  sur- 
rounding coverings  are  much  lacerated,  or  the  bones  are  comminuted 
and  the  fragments  completely  detached,  the  sacrifice  of  the  limb  by 
amputation  above  the  joint  is  the  on!}*  measui-e  calculated  to  aflbrd  a 
fair  promise  of  safety  of  life  to  the  (mtient." 

2.  Injuries  other  than  gunshot. — Excision  is  mrely  practicable  here. 
A  very  careful  consideration  of  the  local  and  general  conditions  present 
is  ueediul.  Amongst  the  former »  damage  limited  to  the  articular 
surfaces,  but  little  splintering  of  the  shafts  of  the  bones,  an  intact 
condition  of  the  softs  parts  behind  the  joint  am  absolutely  essential. 
Not  less  important  is  it  to  weigh  the  more  general  points  connected 
with  the  patient— viz.,  his  age  not  reckoned  by  years  only,  tbe  condition 
of  his  viscera,  and  his  habits  ;  all  these  ])oints  are  attended  to  in  the 
account  of  ^*  The  Treatment  of  Compound  Fractures,"  given  later  on. 

Operation*— Before  and  throughrjut  an  excision  of  the  knee  the 
operator  shoukl  bear  in  mind  the  following  points:  (l)  To  remove  every 
fttom  of  the  disease ;  (2)  to  secure  good  drainage :  (3)  to  leave  the  bones 
in  good  position  ;  (4)  to  ensure  absolute  immobility  afterw^ards  ;  (5)  to 
watch  for  and  at  once  attack  any  relapse.  The  more  I  perform  this 
operatiotu  the  more  do  I  feel  the  truth  of  the  words  of  Prof.  Bruns. 
of  Tubingen,  that,  wdiile  formerly  its  chief  object  was  to  remove  all 
dead  bone,  it  should  now  be  considered  of  chief  importance  to  remove 
all  the  tuberculous  material  that  can  possibly  be  got  away,  and  tliat  the 
surgeon  should  not  content  himself  with  snipping  away  all  he  can, 
leaving  the  rest  to  caseate  or  become  i^car-tissue  if  it  will,  but  pursue  it 
with  the  same  earnest  aim  of  extermination  as  he  would  in  the  case  of 
malignant  disease.     I  would  not  by  the  above  seem  to  speak  sli  ^  ' 
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ingly  of  the  ^akie  of  secairing  healthy  and  correctly  eawn  snrfiices  of 
hone,  as  on  these  largely  depends  firm  ankylosis  and  a  sound  and  useful 
limb,  but  I  would  insist  on  the  fact  that  such  surfaces  are  secured  in 
vain  if  pulpy  material  is  allowed  to  remain,  and  that  it  is  not  as  yet 
sufficiently  recoj^niised  that  other  instruments — e,g,,  sharp  spoons  and 
scissors  curved  on  the  flat — ^are  to  the  full  as  useful  as  the  saw. 

Mr»  Howse  takes  a  diflerent  view  of  the  importance  of  exterrainatinf 
tubercular  material  (he.  supra  cit,):  **  In  thus  advising  the  only  partial 
removal  of  the  pulp,  it  is  necessary  to  recollect  the  changes  of  which  it 
is  capable.     Many  surgeons  treat  it  as  if  it   were  a  tumour  formation* 
the    success   of   the   case    depending   upon    its   complete    removal  or 
<lestruction.     That  is,  I  am  sure,  a  mistake.      Pulpy  material  in  iu 
after-history  is    susceptible   of  three  changes,  (l)  It  may  be  simply 
absorbed,  just  a^i  any  inflammator}^  mat-erial  disappears  by  the  process 
of  resolution ;  (2)  it  may  undergo  caseation  by  the  process  of  starvatioD 
in    the    way  already   described;  or  (5)  it  may   organise    and  become 
converted  into  good  fibrous  tissue."     I  can  only  say  that  with  reganl  to 
the  first  and  the  third  of  the  above,  my  experience  has  been  much  less 
happ3'  than  my  colleague's  ;   with  the  second  or  caseation  we  are  all.  of 
course,  familiar   whei*ever    the    tubercular    material    be  met    with.    I 
repeat  that,  whether  in  glands  in  the  neck  or  in  the  synovial  membramf 
of  joints,   it    should  be   treated    once  for  all,   if  possible,  thoroughly, 
determinately.  and  with  the  same  earnest  aim  of  extermination  as  in 
the  case  of  malignant  disease. 

Before  the  time  of  the  excision,  any  flexion  of  the  knee  should  1^ 
connected  as  far  as  possible  by  careful  weight^xtension.  A  knee  should 
never  be  excised  while  flexed.  Such  a  step  will  only  be  liable  tx>  leod 
to  removing  bone  needlessly  in  ortler  to  straighten  the  limb.  The  risk 
of  gangrene  has  been  already  mentioned  (p.  637). 

The  parts  having  been  duly  cleansed,  and  an  Esmarch's  bandage* 
applied  at  mid-thigh,  the  limb  is  bronght  over  the  edge  of  the  table, 
flexed,  and  held  by  an  assistant  as  in  Fig.  259. 

From  the  moment  of  commencing  the  operation  t-o  it«  very  dose  the 
surgeon  must  l>ear  in  mind  the  inveteracy  of  tubercular  pulpy  material 
(malignancy  wttuld  probably  not  be  too  stroTig  a  word),  and  in  liis 
endeavours  to  extirpate  the  disease  completely,  both  in  the  soft  parts 
and  in  the  bones,  his  operation  must  often  combine  the  operations  of 
eraeion  and  excision  .f 

The  following  modes  of  exposing  the  joint  will  be  given  here: 

A.  Transverse,   Removing  the  Patella^      B.   Transverse,  throufh 

*  Some  object  to  the  bandage  as  needless  lind  as  likely  to  lead  to  troublesome  omid^ 
after  the  operation.  This  may  be  met  by  firm  pressure  and  even  banda^n;;  on  ot  the 
dressings,  so  as  to  distribote  any  oozioj^  evenly  throughout  them.  If  an  Esmarch'& 
bandage  is  not  applied,  the  bleeding  during  the  operation  interferes  with  the  remoTsl 
of  diseased  tissues,  requires  conBtiint  pressure  to  arrest  it,  and  taxeB  the  p&ti^at$ 
resouroes  considerably.  Its  use  meets  another  risk,  which  is  possibly  hypotheficsl 
and  that  is»  it  renders  impossible  the  general  diffusion  of  tu)>ercular  material  bj  th« 
cut  veins  and  lymphatiea.  Two  Eymarch's  bandages  must  not  be  applied  if  tUcx«  1* 
any  risk  of  rupturing  a  pulpy  capsule,  or  where  the  capsule  has  given  way  and  septic 
sinuses  exist,  ^^^ 

t  If  operations  for  pulpy  knee  are  re8oit||flB^    %ii  CJirlicr  stage  in  ho 
the  bones  mil  less  and  less  need  tutcrferl^J 
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the  Patella,  C.  The  Semilunar  Flap  (lately  recommended  by  Mr. 
Barker,  and  attributed  by  him  to  Moreao), 

A.  TranBverfi©,  Bemoving  the  Patella  (¥ig.  257).  Tliis,  the  older 
method,  is  still  re>iurtt'd  to  liy  those  surgeons  who,  hke  Mr*  Howse, 
believe  that,  if  the  patella  is  retained,  a  most  Berious  risk  is  run  of 
leaving  behind  pulpy  material  which  will  require  removal  later  on  under 
less  favourable  eircumsfances,  and,  this  failing,  may  lead  to  amputation. 

The  surgeon,  staudiiig  on  the  left*  side  of  the  diseased  knee  (the 
opposite  limb  being  tied  to  the  table)  makes  an  incision  right  across  the 
joint  from  the  back  of  one  condyle  to  that  of  the  other. f  This  incision 
passes  over  the  lower  part  of  the  patella  and  divides  the  lateral  ligaments 
at  once.  The  soft  parts  being  then  dissected  up  for  two  inches  above 
the  patella,  so  as  to  expose  the  supra-patellar  pouch,  deep  incisions  an^ 

Fio   358. 
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Trans- patellar  excHioQ. 

made  above  and  below  the  patella,  which  is  then  removed  and  the  joint 
opened. 

If  the  patella  is  ankylosed  to  the  condyles,  it  must  be  removed  by  a 
blunt  elevator,  aided  by  a  nan-ow  saw,  or,  better,  by  an  osteot'Ome  and 
mallet.  No  violence  should  be  used  in  opening  a  joint  partially 
ankylosed,  or  the  epiphyses  may  easily  be  separated  from  the  shaft, 
especially  in  a  child. 

I  invariably,  when  raising  the  t3ap  of  soft  parts  in  an  excision  of  the 
knee,  however  perfornied,  slit  them  up  by  a  vertical  incision,  going  to 
the  upper  limit  of  the  supra-patellar  pouch,  so  as  to  expose  fully  all  its 
folds  and  recesses.    Unless  this  is  dont^,  pulpy  material  is  very  easily  left 


I      loicis 

H  ♦  This  poflitioti  renders  it  much  easier  for  him  to  saw  the  femur  and  tibia. 

H  t  Beyond  this  spot  the  incision  should  not  go,  tor  fear  of  woundiDg  the  internal 

W  -^Dhena  vein.     This  would  lead  to  troubleaorae  cedema  of  the  foot  and  leg,  and,  if  the 

I  nd  t^hould  become  septic,  might  bring  about  septic  phlebitis  and  pjsmia, 
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behind,  and,  later  on  breaking  down,  leads  to  cedema,  persistent  sinuses, 
perforation  of  the  pouch  and  spread  of  disease  amongst  the  adductors 
and  into  the  vicinity  of  the  femoral,  and  perforating  vessels  where  it  is 
impossible  to  eradicate  it,  amputation  being  eventually  called  for. 

B.  Transverse,  through  the  Patella  (Fig.  258). — This  method,  bv 
preserving  the  patella  and  the  insertion  of  the  quadriceps,  partly 
counter-balances  the  flexing  action  of  the  hamstrings  (p.  648)  at  the 
same  time.  Used  by  Volkmann  many  years  ago,  it  was  again  brought 
under  the  notice  of  English  surgeons  by  Mr.  Golding  Bird  in  a  case 
which  he  brought  before  the  Clinical  Society  (Trans.,  vol.  xvi.  p.  82). 

For  arguments  against  preser\-ing  the  patella  I  must  refer  my  reader? 
to  Mr.  Howse's  article  (he.  fnipra  cit.).  I  am  of  opinion,  myself,  that  in 
young  subjects  where  the  union  is  prone  to  bend  for  some  time,  it  is 
well  worth  while  to  preserve  the  patella,  though,  to  insure  the  full 
benefit  of  this  step,  fresh  osseous  surfaces  should  be  prepared  on  this 
bone  and  on  the  femur  and  tibia  so  as  to  promote  bony  union.  Another 
and  minor  argument  in  favour  of  preser\'ing  this  bone  is  that  the 
anastomoses  about  the  joint  are  less  interfered  with. 

The  transverse  incision  is  made  here  much  as  in  the  first  method,  onlv 
across  the  middle  of  the  patella  ;  this  is  sawn  through  or  divided  ^ith  a 
stout  knife,  the  fragments  turned  up  and  down,  and  the  joint  freely 
opened  (Fig.  258). 

C.  Semilunar  Flap  (Moreau,  Barker). — Here  a  large  U-shaped  flap 
is  raised  by  a  semilunar  incision,  starting  above  one  condyle,  descending 
to  the  level  of  the  tibial  tubercle,  crossing  the  leg  here  and  running  up 
to  a  corresponding  point  on  the  other  side.  In  raising  this  flap,  which 
includes  all  the  soft  parts  down  to  the  bone,  either  the  ligamentum 
patelleB  should  be  severed  (suturing  of  this  being  resorted  to  later),  or 
the  tuberosity,  attached  to  the  ligament,  is  removed  with  a  chisel,  and 
subsequently  wired  down  (Barker). 

The  joint  having  been  opened  by  one  of  the  above  incisions,  it  is  well 
to  slit  with  a  shar])  bistoury  the  supra-patella  pouch*  up  to  its  upper 
limits  (readily  reached  by  a  finger),  so  as  to  lay  bare  everj'  crevice  and 
to  remove  every  atom  of  diseased  tissue.  The  cut  margins  being 
held  on  the  stretch  by  two  Spencer  Wells's  forceps,  the  surgeon  with 
mouse-toothed  foi-cei)s  seizes  the  cut  edge  of  the  synovial  lining  of  the 
cai)sule,  and  with  curved  scissors  removes  it  in  one  piece,  first  from 
under  the  vasti  muscles  and  then  along  its  reflexion  on  to  the  femur 
down  to  where  it  ceases  at  the  margin  of  articular  cartilage. 

Next  the  lateral  and  crucial  ligaments  are  examined,  and  everj* 
particle  of  diseased  tissue  removed,  only  bright,  glistening,  clearly 
healthy  ligamentous  tissue  being  left.f  But  as  naked-eye  examination 
in  parts  perhaps  not  absolutely  bloodless  may  easily  be  fallacious,  it  is 
much  better  in  doubtful  cases  to  remove  these  completely  thian  to  run 
any  risk  whatever.     The  assistant  who  is  in  charge  of  the  limb  now 

*  I  look  oil  this  as  one  of  the  most  cardinal  points  of  the  operation. 

t  Prof.  Oilier  (he.  infra  rif.  and  II(T.  de  Chir.,  1882)  drew  attention  to  preserving 
the  lateral  ligaments,  if  i)ossible,  together  with  all  healthy  periosteum  and  capsule— 
i.f.,  those  tissues  which  will  keep  the  bones  in  place  and  which  wiU  tend  to  prodnce 
ossifying  material.  This  will  not  interfere,  if  carefully  carried  out,  with  extirpating 
diseased  parts,  w\i\\c  it  vdW  ^o  iw  to  ^TC^eut  progressive  flexion  of  the  joint 


ihev  are  invaded  by  pulpy  tissue, 
tjr  if  it  is  int/eiideil  to  perform  a 
<?om|>lete  excision,  they  must  be 
I'ut  away  eiitiit'ly. 

Tlie  back  of  the  joint  ia  next 
t-aken  in  Iiantl.  This  i*egion  can 
be  far  more  etfeetively  dealt  with 
after  removal  of  the  bones.  If, 
<»wing  to  the  case  being  an  early 
one,  with  little  or  ao  cariei^^  the 
surgeon  desires  to  remain  con- 
Tent  with  an  orasion,  he  must 
fitill  deal  thoroughly  witli  the 
potiterior  ligament*  and  deeper 
parts  of  the  sides  of  the  joint 
with  all  iiecesses  and  folds  of 
I  the  synovial  membrane.  To 
expose  these  pai*ts  thoroughly 
is  a  matter  of  somf  dithculty. 
The  assistant  should  manipu- 
late the  limb  as  above  directed 
at  one  time,  at  another  flex  the 
leg  back  towards  tire  table, 
while  occasiotially  a  finger  in 
the  poplit4:*al  space  will  keep 
within  reach  any  altered  tissue 
that  it  is  desired  to  defd  with. 
Every  pains  must  be  taken  to 
use  the  scissors  systematically 
and  thoroughly  here  as  else^ 
where,  until  healthy  tissues  are 
reached,  and  not  to  dread  the 
])Opiiteal  artery  too  much.  This 
should  he  enforced  for  two 
reasons.  If  any  diseased  tissue 
is  left  here,  it  will  be  shut  in 
after  the  limb  is  extended  and  be  impossible  to  deal  with,  save  by  a 
fresh  and  jirobably  unsuccessful  operation.  Again,  there  is  always  a 
iTsk,  especially  in  a  surgeon's  earlier  operations,  of  his  not  dealing 
with  <lisease  here  with  sutBcieut  thoroughness  from  di-ead  of  injuring 
the  popliteal  artery.  This  vessel  may  be  avoided  by  (i)  not  dipping 
the  ]>oints  of  the  scissoi-s  deeply,  but  using  the  blades  as  far  as  possible 
parallel  with  the  course  of  the  vessel ;  (2)  by  remembering  that  even 
after  the  posterior  crucial  ligament  has  been  thoroughly  cleansed  (a 
matter  often  imperfectly  done)  tliere  is  still  a  considerable  thickness 
nf  tiB.^ue  in  front  of  the  artery. 

•  Tliis  tmd  the  posterior  parU  of  the  tiemiluaar  ilbro-cartilagca  arc  liable  to  he 
i  laofficieutly  treated. 
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After  all  diseased  tissues  at  the  back  liave  been  thoroughly  eradicate 
the  deeper  aspects  of  the  side^  of  the  joint  must  be  exaraiiied.  In  on 
case  1  was  uuable  to  satisfy  myself  that  the  limits  of  the  diseased  tissin* 
were  reached  till  tlie  tendous  of  the  semi-tendinosus  and  semi-mem- 
branosus  canu^  into  view;  and  in  another,  that  of  the  sartorius,  < 
foci  havini^^  s[>read  down  beneath  the  fascia  on  the  inner  siil 
joint.  If  an  evasion  is  thoufj^^ht  sufficient,  the  surgeon,  havincf  gone  uvf 
the  synovial  membrane  systematically  and  in  detail,  now  attends  to 
bones.  With  a  stout,  sharp  scalpel,  he  scrapes  or  pares  off  from  ti 
cartilaginous  surfaces  of  teninr  and  tibia  any  adherent  pulpy  materia 

removing  thin  shavings  of  the  cartilag 
r*"^  -^-  where  needful.     This   must  be  carrie 

out  to  the  very  back  of  tlie  condyle 
and    throughout     the     intercondyloi< 
notch,  and  around  the  posterior  asp 
of  the  head  of  the  tibia. 

It  now  remains  to  describe  the 
moval  of  the  bones  in  case  erasion 
not   sufficient.     Thns,  excision   will  ia 
future  be  probably  called  for  only  )f 
cases  of  long  standing,  where  caries  i 
present,  and  in  tho^e  with  sinuses  an 
suppuration.     Where  excision    is  evi- 
dently   needed,    the    brmes    shotiW 
sawn  after  the  supra-pateUar  pcmcli  ii| 
cleared  out,  and  l>efore   the  ycksttTim 
aspect  of  the  joint  is  taken  iti  hand,  as  this  step  will  be  much  faciliUU  ' 
thereby. 

The  femur,  held  as  steady  as  pussihle.  is  taken  first.  A  groove  fof  th^l 
saw  is  first  so  marked  out  with  the  scalpel  as  to  remove  about  one^thinlj 
of  the  condyles.  In  severer  cases,  or  where  the  above  section  ^illl 
clearly  be  insutficient.  half,  or  even  two-thirds,  of  the  articular  surfAc^j 
ma}'  be  removed,  but  no  section  should  be  made  farther  back  than  ihlt. 
or  the  epiphysis  will  be  trenched  upon  with  serious  after-resolts.*  tWi 
should  be  taken,  in  making  the  section  of  the  femur,  to  ensure  Utttl 
the  plane  of  the  sawn  surface  shall  be  at  right  angles  to  the  axwI 
of  the  shaft,  Mr.  Howse  prefers  to  saw  the  femur  while  this  is  held  [ 
vertically. 

The  tibia  is  taken  next,  and  a  groove  marked  out  with  the  knife] 
about  half  an  inch  below  the  articular  cartilage,     A  Butcher's  saw,  e«i| 


*  Dr.  Hoffa,  of  Wurzburg  C^rch,  /,  kUn,  Chit,,  BaDd  xxii.  Heft  4,  1885;  AmMMk  1 
SuTfjr^rij,  March  1886),  brings  forward  cases  to  «how  that  removal  of  both  epi|iliyi»^ 
led,  at  the  end  of  ten  years,  to  ahortening,  amoonting  to  25^^  cm,  (i  cm.  ^  ^  ialfc). 
while  in  another  case  it  amoiitited  in  two  years  to  10  era.  Lois  of  the  fituwa! 
epiphy^iii  alone  sbowed  17  cm.  of  Bhortening  in  9iz  years,  and  7  eoi.  in  a  year  audi 
half.  Two  cases  of  the  like  duration  affecting  the  tibial  line  showed  rcspeetifdy 
15^  and  6  cm.  It  is,  however,  well  known  that  considerable  shortcninic  may  oce«i« 
cases  treated  expectantly.  Dr.  HofFa  found  in  one  case  with  ankylosit  at  an  aft|W 
that  at  the  end  of  twelve  years  the  shortening  amounted  to  18  cm. ;  in  ijine  other  »rfe 
cases,  ranging  in  duration  from  one  to  eight  years,  the  shortening  varied  froja  1  »^ 
13^  CHL.  with  angular  contraction  in  most  cases,  and  with  Tcry  marked  atrophy  ^ 
trophic  disturbances. 
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orizontally,  is  used  from  behind  furwards,  and  on  a  perfecrl}'  level 
plane.  Neitlier  here  nor  in  sawing  the  femyr  must  the  slightest 
wobbling  of  the  saw  be  pin'mitted. 

About  half  an  inch  only  of  tlie  tibia  should  be  renu>ved,  just  enough 

tact  to  expose  liealthy  caucelloos  ti.syue,  and  no  more.  Of  the  femur, 
0  raoi-e  than  an  ineh  and  a  half  should  be  removed  if  posssible,*  Any 
Soft,  yellow,  cheesy »  fatty  patches*  any  cancellous  tissue  into  which  pulpy 
tisi^ue  has  dipped  aftei'  [lerfurating  the  cartilage,  should  be  carefully 
removed  with  a  gouge.  Where,  however,  there  is  unich  caries  ur  tlie 
above  patches  are  numerou.s,  breaking  dow^i  readily  under  tlie  finger- 
nail, more  than  one  slice  of 
hoxie  hml  better  be  j*einoved. 

The  whole  wound  is  now 
finally  most  carefully  scruti- 
nised, every  outlying  angle 
litid  mcess  being  examined 
for  juilpy  tissue  left  behind. 

The  Es march's  bandage  is 
ikow  by  some  removed,  and, 
while  sterile  j)ads  wrung  out 
of  hot  I  in  2CXX)  liydr.  |>erch. 
ftre  held  firmly  over  the  sawn 
tibia,  any  bleeding  points  in 
the  upper  half  of  the  wtnnid 
ai\»  attended  to.  The  safest 
way  of  arresting  the  bleeding  is 
by  underrunuing  with  chrumic 

gut  and  fine  needles  all  the  vessels  which  spirt,  as  practised  by  Mr. 
Hovvse  ;  or  Mr.  Barker*s  plan  (ride  infra),  wdiich  I  greatly  prefer,  may 
be  tried.  Bleeding  from  the  cancellous  tissue  will  be  arrested  by 
placing  the  bones  in  contact. t  If  there  is  any  tendency  of  the  edges 
of  tht;  skin  to  fold  in,  these  must  be  shortened. 

The  best  means  of  arresting  the  ha^ruorrhage,  and  one  which  I  have 
fallo\^ed  in  all  my  later  cases  of  excision  and  erasion,  is  that  advised  by 
-Mr.  Barker  (Hunt.  Lect.,  Kupra  cU.),  The  Esmarch^s  V»andage  is  here 
not  removed  until  the  dressings — a  thick  layer  of  iodoform  gauze,  sal- 
alembroth  or  salicylic  wool,  or  wood  wool— are  firmly  bandaged  in 
prmition.  To  admit  of  sufficient  pressure  being  applie<i  to  check  the 
oo^bigand  to  distribute  it  evenly  through  the  dressings,  a  white  bandage 


•  Very  mucb  larger  amounts  may  be  removed  if  needful,  especially  in  children  and 
young  adults,  with  good  ri?paratiTc  power.  If  the  surgeon  is  obliged  to  trench  upon 
the  epiphyees  it  Bbould  be  with  the  gouge,  and  not  with  the  saw,  if  possible.  In  one 
case  of  a  boy,  aged  7,  the  bones  being  carious,  soft,  and  fatty,  a  Urge  patch  of  cheesy, 
fatty  bone  presented  itself  in  too  head  of  the  tibia  after  the  first  slxee  had  been 
removed.  On  romoviug  this,  the  gouge  entered  the  medullary  canal,  which  was 
exposed,  gaping  on  the  sawn  surface.  I  was  doubtful  how  far  union  would  takw  place 
here,  but  three  years  later  the  boy  had  a  most  useful  limb,  probably  from  a  ring  of 
epiphysial  tissue  being  left. 

f  The  following  vessels  will  be  found  to  give  the  chief  trouble  after  a  combined 
erasion  and  excision:  One  or  two  running  down  in  the  periosteum  over  the  femur,  one 
or  two  in  the  cat  periosteum  surrounding  the  sawn  margin  of  the  tibia^  and  one  from 
the  atygos  articular  in  the  posterior  ligament. 
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shcmld  first  be  applied  from  the  foot  to  the  upper  third  of  the  leg.    If 

one  of  Mr.  HowseV  i^pliiits  is  eniplo\**d,  the 
E.srnairh*!*  baiidagc*  must  be  applied  suffi- 
ciently liigli  up  the  thi^h  not  to  interfere 
with  the  limb  being  placed  in  the  sptint, 
as  this  has  to  be  doue  Ijefore  the  dressings 
are  applied.  I  have  foiuid  this  plan  most 
sat  isfactorr. 

The  patt-lla,  if  sawn,  is  now*  drilled  aiitl 
vvii-*:Kl,  or  united  with  t!.tout  silk  or  chromic 
gut.  1  prefer  the  first,  the  wire  being  left 
long  and  remove<l  in  abont  a  fortnight. 

I'he  question  now  arises  whether  the  tibia 
and  femi>r  should  be  united  by  wiring  or 
pegging.*  I  am  of  opinion  thar  if  the  bones 
have  been  so  sawn  as  to  bring  their  fac<-s 
squarely  together,  with  sufficiently  exact 
closeness  to  prevent  more  than  a  fiugvi^ 
nail  being  inserted  between  them,  and  if 
they  are  put  up  with  the  security  which  18 
given  by  Mr.  Howse*8  method,  the  abon? 
aids  are  not  needed. f  Failure  of  excii^ion 
is  due  not  to  deficiency  of  repair  in  the 
bones,  but,  as  a  rule,  to  persistency  of  pulpy» 
tubercular  material. 

The  need  of  drainage  must  vary  witli  the 
experience  of  the  operator.  If  tlie  bone 
surfaces  are  well  together,  if  the  angles  of 
the  wound  are  left  open,  and  if  aseptic  j^re- 
cautions  have  been  taken  throughout,  dniia- 
age  is  rarely  required.  Two  or  three  sutnrn 
may  be  made  use  of  in  the  middle  ©f  the 
incision,  the  sides  being  always  le*fl  open. 
Before  closing  the  wouml,  I  nih  a  little 
sterilised  iodoform  over  the  iliflerent  sur- 
faces, and  dry  these  scrupulously,  when  tht^ 
sutures  are  in  place.  Mr.  Howse*s  splint  i* 
now  applied.  To  those  who  are  not  tamiliar 
with  the  most  excellent  method  devi^Kl  by 
my  colleague,  the  following  brief  account  J 
may  be  useful  The  arrangement  ^^^ll  br 
found  most  simple*  and  equally  efficient  in 
admitting  of  antiseptic  dressing  and  maintaining  the  parts  in  absolute 
reet.     The  splint  consists  of  two  interrupted  tinned-iron  trcmghs  for 


TLtiA  hud  the  iiPAt  ti^uie  xlicnv  << 
the  tine  of  the  epipbyseA  which 
enter  into  the  Iniee-jointt  fieeit 
from  tlie  front-  That  of  the  flbuU 
in  also  ttfeu.  They  ire  Uketi 
from  11  weU'growu  subject  of 
•bout  18.    (Fambeuf.) 


♦  The  bonci  hnve  Ijecn  united  with  different  form«i  of  pegs  or  naihi,  or  by  irlrcy  JW)Ci 
carbolJBcd  «lk,  or  cbroraio  gut, 

t  I  may  be  sp^iak!ti|»'  wirb  insufficient  knowled>,'e,  but  I  am  under  a  atronjr  irapr<»*sion 
thftt  the  advocutos  of  these  aids  have  not  matle  trial  of  Ibe  absolute  fijtitr  t'usnred  by 
m  weU -applied  Ilowse'*  splint  (vidtf  in/ray,  Mr,  Morraut  Baker's  »nd  Mr,  Howarvi 
Mftr8h*s  methods  of  fixing  the  bones  by  stcd  or  bone  pins  will  hi?  found  in  th«3  Unt 
Mfid,  Jounu,  1SS7,  vol,  i.  pp.  321,  389. 

J  iruy    H&$p,  Reporii  iS77t  vol,  xxii.  p.  503,  and  the  accompanjiiig  plate 
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the  thigh  and  leg  joined  bv  a  posterior  bar.  This  is  from  four  to 
six  inches  long,  according  to  the  age  of  the  patient ;  it  is  convex  fiom 
side  to  side  to  avoid  cuttiiifjj  into  the  popliteal  Bpace»  and  can  be 
lengthened  or  shortened  if  imy  alterations  in  the  interruption  are 
I'equii^ed.     At  the  end  ot  tiie  splint  ia  an  adjustable  foot-piece. 

The  limb  Iteing  laid  in  tlie  splint,  attention  must  be  paid  to  the 
|x>sterior  bar  being  in  tlie  centre  of  the  popliteal  space,  the  foot  mnsft 
1^  well  down  on  the  footz-piece ;  if  the  splint  grips  the  thigh  or  leg  too 
tightly  or  rides  too  loosely,  it  must  be  bent  out  or  in  with  iron  **  crows*" 
The  dressings  are  now  applied,  preferably  those  of  iodoform  gauze, 
wmiig  oiit  of  carbolic-acid  lotion,  and  wool.  Great  care  nnist  be  taken 
to  bandage  from  below  miwanls  and  from  within  outwards,  the 
bandage  being  laid  on  evenly  and  firmly  i^o  as  to  distribute*  the  dis- 
charges, evenly t  right  thiTmgh  the  dressings,  and  to  prevent  their 
coming  through  at  one  or  two  spots.  The  splint  is  next  secured  to  the 
limb  with  '•  waxed  bamlages,"  prepared  by  passing  tJiem  throngh  a 
mixture  of  ordiiiary  yrlluw  wax  tind  ohve  oil,  in  proportiouH  sufiicieut  to 
make  the  wax  soft  and  workable.  After  they  are  applied  to  the  leg  and 
thigh  they  are  painted  over  with  a  little  hot  wax  mixture,  so  as  to  make 
tliem  weld  into  one  mass.*  The  limb,  thus  secured,  is  slung  with  cord 
and  pulley  to  Howse's  morlification  of  Salter's  cradle.  This  occupies  the 
lower  part  of  the  bed ;  the  patient  lies  on  a  half  water-bed. 

The  chief  points  uow  are  (i)  to  ensm'e  as  absolute  immobility  as 
possible;  (2)  to  employ  as  iufrerjiieutt  dressings  as  practicable;  (3)  to 
watch  for  every  sign  of  relapse,  and  to  attack  it  as  soon  as  nut  iced.} 

After-treatment, — lloi-phia  oi'  laudanum  should  be  used  freely  at 
first,  if  needful  If  tlie  temperature  keep  down,  the  dressings  should 
be  left  undisturbed  for  two  weeks,  when  an  amrsthetic  may  be  given,  if 
needful,  to  remove  thf  wire  it  the  excision  has  been  a  trans-patellar  one, 
take  out  any  drainage-tubes,  and  also  to  make  sure  that  there  are  no 
persistent  sinuses  pointing  to  a  residual  jndpy  materiaL  These,  if 
found,  must  he  slit  up  with  a  sharp-pointed  curved  bistoury,  and  scrajied 
out  with  a  sharp  spoon.  While  this  may  be  repeated  every  two  weeks, 
on  five  or  six  occasions  successful ly,  the  more  deliberately  the  surgeon 
endeavours  to  extirpate  the  disease  both  in  the  soft  parts  and  in  the 
bones,  the  more  he  treats  it  as  if  malignant  at  first,  the  less  often  will  he 
have  to  interfere  later  on. 

In  about  three  months,   Mr.  Howse's  splint  may  be  left  off  and  a 


*  The  splint  in  uiiiiallj  Unod  with  lint  wrung  out  of  the  above  mixture.  But  the 
popliteal  bar  and  .iny  of  the  splint  close  to  the  wound  must  be  metal  only,  uncovered, 
to  prevent  Kepsia,  If  any  Hpnccj*  are  found  to  exist  between  the  limb  and  the  splint 
they  may  be  rtUed  in  with  cotton-wool,  soaked  in  *omc  of  the  hot  wax  mixture. 

t  Infreqncney  of  dressings  h»«  been  Btronjfly  insiatnjd  on  by  Prof.  nilii*r  {Rev, 
d§  Chir,^  Aug.  1S87;  Annal*  0/  Suftferi/^  Nov,  18871  p,  424).  Thi«  most  important 
economy — of  pain  to  the  patitjnt,  atid  time  to  the  surgeon — is  only  to  be  secured  by — 
(i)  Uemnvinguvery  atom  of  the  disease  that  eaii  be  got  at.  (2)  Providing  dtainage. 
The  more  thorougldy  the  disease  is  exUrpated,  the  less  need  is  there  to  draiii ;  bur 
however  completely  the  disease  is  removed,  many  sntores  should  not  be  employed, 
especially  at  the  ends  of  the  wound.     (3)  Securing  as  dry  a  wound  as  pojiaible, 

J  It  is  espeeiaUy,  I  think,  from  neglect  of  this  last  detail,  that  the  fact  ari^tes  that 
almost  a^  many  eases  are  lost  from  mistakef^  in  the  after-treatment  aa  from  want  of 
skiU  in  the  operation. 
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Fig.   264 


leather  splint  fitted  011,  carrying  a  metal  bar  to  resist  the  tendency  to 

flexion.     Some  such  fixed  apparatus  should  be  worn,  in  children,  for 

three  or  more  years. 

In  early  life  callua-Uke  material  i$ 
thrown  out  quickly,  and  often  some- 
what irreg-nlarly.  between  the  boaes, 
hut  it  is  extremely  slow  in  really  ossi- 
f\dng.  As  the  quadriceps  extt^nsor 
wastes  much  more  quickly  than  the 
hamstrings,  even  when  the  patella  is 
retained,  the  latter  muscles  keep  up 
their  action  on  the  tibia  for  month*, 
and  even  for  years,  until  the  union  is 
^^^  firm.  Tenotomy  has  been  advised,  and 
^^U^  /r««pBk       even    rejection   of  all  the    luimstring 

^^^^HL  ^itm%£^^     tendons  (Dr.  Phelps»  New  Ym-k  Med, 

^^B^K^^'itki^^^^^^^^k^    Bemrd,  July  2I»  1 886;  Amuihs  ot\Sur- 

fjerif,  October  1886,  p.  364).  I  think 
Ijowever,  that  retaining  the  bones  m- 
mobile  and  in  good  pos^itiou,  securing 
early  healing  of  the  wound,  wearing 
a  stiff  apparatus,  and,  wherever  prao 
tirable,  using  the  trans-patellar  metbtid, 
will  l>est  ensure  a  limb  soundly  anky- 
io!?;ed  in  good  position.  A  knee  bent 
later  on  can  he  easily  straightened, 

Cauaea  of  Failure  and  Death  after 
Excision  of  the  Knee, —  i .  Inveterate 
persistence  of  pulpy  material  leadini? 
to  (a)  giving  way  ot  tlie  supra-patellar 
poiicii^  and  the  result-s  mentioned  at 
p,  642  ;  (0)  to  formation  of  caseatmg 
foci*  especially  at  the  bac*k  of  the  joint 
(p.  643),  and  only  to  l^e  removed  bv 
re-excision  or  amputation.  (2)  An 
unhealthy  condition  of  the  bone  ends. 
with  caries  and  chronic  osteo-myelitis. 
3.  Deficient  I'cparative  power,  leading 
to  bed-sores,  emaciation,  irritative 
fever,  hectic.  4-  Co-existence  or  siil>- 
sequent  development  of  such  visceral 
diseases  as  phthisis,  &c.  5.  Surgical 
scarlet  fever,  6.  Septic  Conditions.— 
For  these  the  surgeon  will,  nowmlays, 
be,  as  a  rule,  entireiy  to  blame. 
7.  Tetanus,  8.  Secondary  Haemor- 
rhage,— Another  \ery  rare  condition. 
9.  Fat  Embolism.— This  is  a  still 
rarer  condition,  but  one,  which,  on 
account  of  the  interest  it  excited  some 

years   ago,   and    because   it  has    once,  at  least,  proved   fat^l,  desen*es 

mention  here. 


fl 


^(7 


A  CRfte  of  excieiori  of  botli  knees,  ti\'o 
yenn  after  the  opoir&tioHf  from  a  p&tteiit 
under  my  care  at  the  HonpitAl  for  Chil- 
dren And  Women,  Heiit  tu  mc*  by  Dr.  A, 
T.  F.  Brown,  of  liut'heftt4*r.  Both  knees 
were  the  subjcit  of  tubercular  disease 
on  admission.  One  was  excist-d  three 
months  after  the  other. 
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The  case  was  that  of  a  child,  aged  12,  submitted  to  excision  for  pulpy  diseaae  hj 

5fgt,  of  Griefsw-ald  (tVn£.  /.  67ii>.,  1883,  p,  24).  Thp  \yonca  were  so  fatty  as  to  cut 
tb  a  knife.  Though  but  little  chloroform  had  been  given,  and  the  loss  of  blood  had 
been  slight,  the  patient  died  twenty-four  hours  later  with  shallow  respirations^  feeble 
pulse,  and  low  temperature.  Fat  embolism  of  the  lungs,  extensively  diffused  waa 
found  post  mortem,  Vogt  considered  that  this  case  predisposed  to  fat  embolism* 
Thii^  cut  vessels  were  exposed  on  the  sawn  surfaces  with  plenty  of  free  oily  matter 
close  by,  and  unable  to  escape,  owing  to  the  bone  ends  being  in  close  contact  (two  wire 
auturefl  were  used).  A  similar  case,  after  hip  retieetion,  by  I'roL  Liicke.  is  mentioned. 
Prof.  Yogt  thought  that  he  would  amputate  in  another  case  if,  after  excii*ion  of  the 
,  the  limb  could  not  be  !*traightened  without  close  apposition  of  the  sawn  fatty 


10.  Shuck. — Tlu8,  thoot^h    rare,   must   l>e    remembered,      Seventeen 
ye&FB  ago  I  lost  a  case  from  this  cause. 

The  patient  was  a  delicate  bay,  aged  7,  with  a  large  pulpy  knee.  As  there  was  no 
suppuration,  no  sinuses.  !ior  evidence  of  much  mischief  in  the  bones,  I»  unwisely  as  it 
was  proved,  tried  to  »avt?  the  limb.  The  child  sank  a  few  hours  afterwards.  Volkmann 
(Oil/,/.  /-7iir„  li.l.  xii,  Heft  9,  Feb,  28,  t885 ;  Ann,  tt/  Surff.,  May  iSSSt  P*  4^0  tlraws 
attention  to  the  need  of  taking  care  in  children  that  too  much  blood  is  not  lost,  and 
that  deep  narcosis  is  not  too  prolonged. 
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ERASION*  OF  THE   KNEE-JOIKT. 

Deflnition.^By  this  o]ieratinn,  vvlucii  we  o\\\-  to  li.  A.  Wright,!  of 
A[aiiche8ter,  is  meant  a  ^yst^^niatic  ivmoval  of  tlie  synovial  membrane, 
which  is,  here,  so  often  pulpy.  If  the  ligamentg  are  diseased,  they  are 
aUo  i*emoved  ;  hut  if  the  hones  and  cartilage  he  involviMl,  it  must  be 
only  to  a  alight  degi'ee,  so  that  all  the  disease  can  be  got  away  by  paring 

♦  Anhrectomy  was  a  term  introduoed  by  Volkmann  CCimt,/,  Chir.,  1888),  it  is  less 
aocurate,  and,  etymologieally,  comes  too  near  to  excision, 

t  Lanrft,  188 1,  vol  ii.  p.  902;  Mtd.  Chrm.,  July  1885.  See  also  a  paper  by  Mr. 
?ihield  (^Ann,  0/  Surff.,  Feb.  i888),  and  one  by  Mr.  E.  Owen  iMrd,'Chir.  Tran*,^  voL 
Ixxii.  p.  56).  The  following  are  Mr.  Wright*s  conclusions;  ^'  In  those  that  have  done 
well  the  common  factors  appear  to  Ite:  (1)  absence  or  very  small  amount  of  sup- 
puration ;  (2)  stiper3cial  or,  at  least,  not  wide-spread  bone  disease ;  (3)  absence  of 
general  tuberculosis.  In  short,  fairly  early  disease  in  a  not  hopelessly  tuberculous 
child.  This  pretty  well  corresponds  to  the  cases  generally  considered  suitable  for 
excision.  I  have  not  yet  tried  the  operation  in  adults.  It  is  clear  that  extensive 
disease  of  tx>ne  and  much  suppuration  will  not  allow  good  results  to  be  ohtaineti  by 
craslon  ;  neither,  as  a  general  rule^  will  they  b)'  excision,  though  I  am  quite  sure  that 
th«*  knee  may  be  successfully  excised  in  eases  where  erasion  is  out  of  the  question,  aa 
»bown  by  excision  succeeding  where  erasion  has  faileil.  Although  in  one  case  a  freely 
tnovablo  joint  resulted,  I  do  not  advise  the  attempt  to  obtain  mobility  by  early  pasaivo 
movement,  except  in  a  few  instances  where  the  wound  has  healed  at  once,  and  there 
is  no  obstacle  in  the  way  such  as  dense  and  lowly  vitali.*ed  cicatricial  tissue,  Krasion, 
if  it  fails,  leaves  the  limb  little,  if  at  all.  in  worse  condition  for  excision  afterwards. 
In  those  cases  where  amputaticm  became  necessary,  either  the  local  or  constitutional 
condition  forbade  hope  of  successful  excision.  Where  it  succeeds,  erasion  leaves  as 
aound  a  limb  as  excision,  without  shorten  tug.  In  some  casejs  there  may  be  mobility, 
though  I  think  in  most  it  will  be  found  that  there  is  not  enough  mobility  to  be  useful ; 
Ijere  the  limb  is  very  liable  to  become  flexed  after  healing  of  the  wound,  but  the  same 
is  true  of  excision  in  children.  I  think,  then,  that  in  suitable  cases  crayon  is,  in 
disease  of  the  knee,  better  surgery  than  excision,  but  its  application  is  strictly  limited, 
lu  all  caaes  I  have  employed  strictly  LSsterian  antiseptics," 
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with  a  knife,  or  scraping  out  with  a  sharp  spoon.  Where  sections  of 
the  bone  have  to  be  made,  the  operation  becomes  an  excision  as  well  ad 
an  erasion. 

Value  of  Erasioii  as  compared  with  Excimo^i ;  SvUahle  and  Unsuitahle 
Cases. — Where  a  knee-joint,  the  site  of  pulpy  trouble,  resists,  in  hospital 
patients,  non-operative  treatment  continued  for  three  or  four  months ; 
where  there  is  no  evidence  of  caseation  in  the  joint  (very  difficult  to 
tell,  but  indicated  by  chronic  obstinacy  of  the  disease,  by  spots  where 
the  feel  is  distinctly  doughy  or  becoming  bluish  in  tint) — in  other 
words,  where  the  disease  is  early,  but,  o^ving  to  the  patient's  sur- 
roundings, will  go  on  from  bad  to  worse,  erasion  is  preferable  to  excision. 
Its  advaniatjes  are,  (i)  There  is  no  removal  of  bone-slices,  and,  still  less, 
any  interference  with  the  epiphyses.  Thus,  there  is  no  shortening  and 
no  arrest  of  gro^\'th.  This  latter  advantage  will  be  at  once  recognised, 
when  it  is  remembered  that  (p.  594)  the  increase  in  length  of  the  femur 
takes  place  chiefly  at  the  junction  of  its  shaft  with  the  lower  epiphysis, 
and  in  the  case  of  the  tibia  at  its  upper  epiphysis.  In  one  of  my  cases, 
a  girl  of  II,  there  was  not.  only  no  shortening,  but  rej>eated  careful 
measurements  showed  half  an  inch  increase  of  length,  perhaps  due  to 
the  increase  of  vascularity  after  the  operation,  about  the  above-men- 
tioned epiphyses.  (2)  With  regard  to  the  retention  of  mobility,  the 
frequency  with  which  this  has  been  obtained  and  its  advantage  have 
been,  in  my  opinion,  much  exaggerated.  I  have  no  doubt  whatever 
that  a  larger  number  of  carefully  published  cases  will  sho\v  that  where 
movement  is  sought  for,  the  risk  is  run  of  a  certain  degree  of  permanent 
fle.xion,  of  attacks  of  pain  and  swelling,  and  of  the  formation  of 
troublesome  sinuses.  I  should  strongly  dissuade  from  any  attempt 
to  secure  mobility  in  the  case  of  the  knee  and  ankle.  (3)  The 
ligaments  are  less  interfered  with,  and  thus,  the  ties  of  the  joint 
being  preserved,  firm  union  is  more  speedy.  (4)  If  performed  early, 
erasion,  like  excision,  cuts  short  the  disease,  and  thus  gives  a  con- 
siderable saving  of  time  in  children,  at  an  age  when  every  month  is 
of  gi'eat  importance.  (5)  It  is  better  suited  to  young  children.  Thus, 
as  it  does  not  arrest  development,  it  may  be  used  very  early.  Wright 
has  ojjerated  **  with  perfect  success  in  a  child  under  two  years  of  age.*^ 

The  disadrantarje  of  erasion — I  am  speaking  only  from  an  experience 
of  eighteen  cases — is,  I  think,  chiefly  this,  that  if  the  operation  fail, 
excision  is  rendered  much  more  difficult.  I  cannot  here  at  all  agree 
with  the  statement  of  my  old  friend,  the  chief  authority  on  this  subject, 
that  erasion,  if  it  fail,  leaves  the  limb  little,  if  at  all,  in  worse  condition 
for  excision  afterwards.  This  is  true  of  the  limb,  but  not  of  the  joint. 
In  one  of  my  erasions  which  required  excision,  I  found  that  the  pre- 
vious operation  had  entirely  obliterated  the  usual  landmarks,  and  that 
great  difficulty  was  experienced  and  much  care  needed  in  dealing  with 
such  parts  as  the  remains  of  the  posterior  ligament. 

The  cases  suitable  for  erasioii  are  those  where  the  disease  is  limited,  or 
almost  limited,  to  the  synovial  membrane,  vriih  little,  if  any,  caseation ; 
where  the  cartilage  and  bones  are  almost  intact,  where  there  are  no 
abscesses  or  sinuses,  where  there  is  no  evidence  of  other  tubercular 
disease,  and  where  the  power  of  repair  is  satisfactory. 

Operation. — The  preliminaries  are  the  same  as  for  excision  (p.  640). 
A  trans-patellar  incision  (Fig.  258,  p.  641)  should  be  employed.    But 
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eusure  thorough  exposure  of  the  supra-patellar  region,  a  very  dan- 
Dlis  area  on  account  of  ifs  numerous  nooks  and  crannies  which  give 
Inrkiiig-plares  to  pulpy  uiisi  liit^f,  I  atwayt*  slil  this  pouch  right  up  to 
its  very  top  with  a  sharp-poiutecl  histourv*  thus  dividing  the  upper  flap 
into  two,  G.  A,  Wright  ensures  the  ganieenrl  by  making"  longitudinal 
ineisions  through  tlie  tissues  on  each  side  of  both  halve^j  of  the  patella* 
upwards  as  far  as  the  upper  limit  of  the  synovial  pouch,  and  downwards 
nearly  to  the  tubercle  of  the  patella.''  The  flaps  being  then,  one  by  one, 
thoroughly  everted  with  a  shari»  hook,  taking  the  upper  half  of  the  joint 
first,  I  seize  the  tip  of  one  of  the  Maps  with  nioust'-tooth  forceps,  and 
then,  with  blunt-pi>inted  scissors  curved  on  the  flat,  ibssecf  the  diseased 
Bjmovial  membrane  off  the  under  surface  of  the  s|)lit  ipiatlriceps  expan- 
sion ill  a  continuous  strip  till  the  uppermost  limit  of  the  supra-patellar 
pouch  is  reached.  The  reflection  of  the  synovial  membrane  over  the 
front  of  the  femur  is  then  dealt  with  in  the  same  way,  leaving  the 
periostenm  on  this  quite  clean.  The  joint  heiug  then  well  bent,  and 
the  tibia  being  brought  furward  as  direeterl  (p,  643,  Fig.  ^59).  the 
cnjcial  ligaments,  tlie  semilunar  cartilages,  the  inter-condyloid  notch, 
fsd  the  6>^^ovial  reflections  behind  the  crucial  ligaments  are  carefully 
ispected.  To  do  this  thoroughly,  it  is  absolutely  needful  to  divide  the 
lateral  ligaments  sufficiently.  With  regard  to  the  other  structures,  some 
retain  the  semilunar  cartilages,  if  healtliy,  others  remove  them  in  any  case. 
FoT'  my  part,  as  it  is  so  essential  to  remove  fdl  the  synovial  membrane, 
and  this  is  impossible  unless  the  sennMunar  cartilages  go.  I  always 
remove  them.  With  regard  to  the  crucial  JiganientSt  tlie  anterior  nearly 
always  i^equires  remo%aI  ;  as  regards  the  posterior,  the  whole  ligament, 
or  as  much  of  it  as  possible,  should  be  left,  since  its  removal  is  extremely 
liable  to  be  followed  by  backward  disphnicement  of  the  tibia.  The  inter- 
condyloid  notch,  and  the  reflection  behind  the  crucial  ligaments,  is  then 
taken  in  hand,  very  wide  flexion  of  tlie  joint*  and  a  linger  of  an  assistant 
in  the  ^x^pliteal  space,  here  facilitating  this,  the  most  diflicult  and 
iiny^ortant  part  of  the  operation.  When  much  disease  is  present  here  in 
the  synovial  meml»rane,  both  crucial  ligaments  must  be  unhesitatingly 
divided,  and,  if  needful ,  the  owrlianging  posterior  ]»art  of  the  condyles 
must  be  cut  away.  In  dealing  with  the  synovial  membrane  in  the  inter- 
coudyloid  notch,  the  surgeon  unist  remember  that  lie  will  never  have  a 
similar  chance  of  dealing  with  the  disease  liere,  and  that,  if  any  is  left 
behind,  excision,  and  perhaps  amputation,  will  be  called  for.  The 
synovial  membrane  around  the  lower  half  of  the  patella  is  then  removed, 
and  finally  the  ends  of  the  bones  are  examined.  Any  pits  and  foci  are 
gouged  out.  and  more  extensive  ulceration  shaved  ofl"  witli  a  strong 
sharj>  knife.  Drainage,  if  needful  (i>.  646),  is  tlien  provided  by  making 
countet^pnnctures  with  a  Lister's  e inns-forceps  in  the  po[diteal  space, 
on  each  side  of  the  limb.  The  di^ssings  are  applied  with  the  same  pre- 
cautiong  given  at  p,  647,  and  not  until  all  is  completed  is  the  Esmarch's 
bandage  removed.  Throughout  the  operation  irrigation  with  lot,  hydr, 
perch*,  I  in  3000,  should  be  diligently  employed. 

The  after-treatment  is  the  same  as  after  excision  fp.  647),  as  there  is 
the  same  tendency  for  a  long  while  for  tlie  limb  to  become  flexed,  there 
is  the  same  urgent  need  for  a  rigid  apparatus  for  several  years. 

^*fn(seH  of  FaUitre  after  Eramm^ — These  are  chiefly:  (l)  8ome  of  the 
*s  left  behind.     This  is  known  by  a  persistent  sinus,  and  the 
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liability  of  the  limb  to  become  puflj%  hot,  and  tender.     (2)  luabilitjr  of 
the  patient  to  repair  the  wouud  which  u   left.      (5)  Failure  of  the 

surgeon  to  maiTnaiii  asepsis. 


WIRIl^a  FRACTURES  OP  PATELLA. 


This  operation,  brought  before  the  profession  bv  Lord  LiiSter  in  1S83, 
seems  to  have  dropped  somewhat  out  uf  notice.  This  is  chiefly  due  to  tw^ 
facts:  (a)  Many  surgeons  consider  that  the  i*esalt$  of  non-opei*atif 
treatment  are  satisfactory.  Dr.  Powers  (Ahh.  of  Snt'tj.,  July  189S,  p*  67) 
records  the  opinions  of  ninety  surgeons  on  the  subject.  Seventeen  of 
these,  or  over  23  per  cent.,  are  deliberately  opposed  to  the  operation, 
nine  urge  operation  in  all  cases,  while  fortv-cme,  or  over  56  y»er  cent., 
recommend  operation  only  in  certain  ciises.  {h)  In  spite  of  the  vastlv^ 
incrca^sed  familiarity  with  antiseptic  methods,  much  of  the  old  dread  of 
opening  the  knee-joint  siili  survives.  And  there  is  no  doubt  that  infec^ 
tion  of  the  joint  does  occur  occasionally  even  in  tJie  hands  of  well-kno\ni 
careful  surgeons.  In  a  total  of  711  operation  cases  collected  by  Dr. 
Powei-s  {toe,  suj>ra  Hi*)  there  were  three  deaths  from  sepsis,  and  probably 
there  were  other  cases  iti  which  suppuration  occurred,  for  in  the  total  of 
711  cases  there  Avere  two  in  which  total  ankylosis  took  place,  and 
twenty-eight  others  in  which  '*  marked  stiffness  and  disability  "  resnlteil. 
Although  these  cases  form  a  comparatively  small  propoition,  neverthe- 
less tliey  have  to  be  reckoned  with  when  putting  the  question  of 
operation  before  the  patient  and  his  friends,  and  have  to  be  balanced 
against  the  longer  period  of  treatment  neces.^ary,  and  the  disability  due 
to  i)ad  union  if  non-operative  treatment  is  carrieil  out. 

In  the  rt-niaining  671  cases  collected  by  Dr.  Powers,  or  in  94  per 
cent.,  the  i*esult  was  '*  satisfactory,'*  so  tliat  the  operation  may  be  con- 
Hide  reil  to  be  fully  justified  under  certaiii  conditions.  The  indioationa 
may  be  stated  thus  : — 

1.  In  Loi-d  Listers  words  (lac,  idqfra  ciL),  *' no  man  is  justified  in 
performing  such  an  operation,  unless  he  can  say  with  a  clear  conscience 
that  he  considers  himself  morally  certain  of  avoiding  the  entrance  of  any 
septic  mischief  into  the  wound." 

2.  Certain  Cases  of  Old  Fracture  of  the  Patella. — ^This  important 
matter  must  be  taken  somewhat  in  detail.  The  chief  points  here 
justifying  i^esort  to  wiring  ai*e:  (n)  Failure  of  pi'evnous  treatment,  espe- 
cially in  hospital  patients,  (b)  A  useless  limb,  especially  in  a  man  whose 
occupation  entails  much  walking  or  stamling.  where  the  gait  is  helpless 
and  requires  much  attention,  or  where  many  falls  have  foDowed  involv- 
ing eerioua  risk  of  fracture  on  the  opposite  side.  (c)  Where  both 
patello?  are  fractured,  (d)  Where  the  patient  is  young  and  has  many 
years  of  active  life  before  him.  (e)  Where,  if  not  young,  the  patient  is 
sufficiently  healthy.  (J)  Where  enough  is  known  of  tlie  patients  habits 
to  ensure  his  being  amenable. 

3.  Recent  Fractures. — These  must  be  considered  sepai'ately,  according 
as  they  are  (a)  simple;  or  (/i)  compouncK  In  the  former  case  tlie 
general  opinion  of  the  profession  has  appeared  to  be  against  operation, 
owing    to    the   good    i-esult    which    usuall}^   follows    on    non-operative 
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mpasiires.  Lord  Lister's  *  five  cases  of  wiring  in  recent  fractures  prove 
how  safe  this  niuthorl  is  in  skilled  hands.  (/>)  In  compooiid  fractures 
tli6  matter  seems  to  me  to  Vje  different.  Here  a  wound  already  exists, 
and,  if  the  patient*^  condition  is  good,  no  harm  can  be  done  by  wiring, 
with  antiseptic  precautions^  any  fragments  which  hajipen  to  be  widely 
separated.  Furtlierniorc,  snch  a  step  may  be  easily  combined  with  the 
needful  examination  and  irrigation  of  the  joint  with  dilute  solution  of 
mercury  perchloride  or  cai'bulic  acid^f 

Operation.— The  parts  being  thoroughly  cleansed,  an  incision  is 
made,  with  the  strictest  antiseptic  precautions,  about  three  and  a  half 
inches  long,  either  verticalh'  or  transversely.  The  former  is  adopted  by 
Lord  Lister-  The  latter  is  more  convenient,  and  mlmits  more  readily 
of  getting  at  the  lateral  aspects  of  the  joint,  if  the  aponeurosis  above 
requires  dJ%'ision  at  these  points.J  It  is  said  to  have  the  disadvantage 
of  being  more  likel)^  to  give  way  and  expose  the  joint  if  a  i-efracture 
should  take  place  later.  1  used  it  in  four  out  of  the  five  cases  men- 
tioned below,  and  think  it  well  to  make  it  rather  abj>ve  or  below  the 
interval  between  the  fragments,  so  that  this  and  the  wound  shall  not 
lie  opposite  to  each  other. §  The  fragments  when  exposed  ||  are  generally 
found  embedded  in  fibrous  tissue,  thickened  synovial  membrane,  and 
oM  decolorised  coagulum.  This  must  be  snipped  or  cut  away,  and  any 
spirting  vessels  in  the  thickened  synovial  membrane  must  be  seeurcfl. 
In  old  cases  a  very  thin  section  from  each  fragment  is  then  removed 
with  a  naiTOw-bladed  saw,  this  needing  much  caution  *m  the  case  of  the 
lower  one.  which  is  the  smaller  of  the  two.  If  the  fragments  can  now 
be  pressed  into  close  apposition,  nothing  remains  save  to  wire  them,  but 
the  case  is  by  no  me^ns  so  simple  where  the  bones  are  widely  apart. 

Thus,  in  one  of  my  cat*etj,  after  paring  tbe  fragments — tbtisc  wltu  quite  two  and  a  half 
inchest  from  each  oTher — aud  after  most  forcible  traction  the  upper  could  only  be  made 
to  descend  tbrce-qnarters  of  an  inch.  Malgaignu's  books  were  applied  and  tigbtly 
screwed  up,  but  witb  no  result  on  tbe  desired  approxiraation.  Tbe  lateral  expansions 
of  tbe  quadrieeps  were  next  still  more  fiillir  divided  (eut  mnscnlar  tibres  being  seen  on 
the  inner  side),  but  the  fragments  were  almost  as  far  apart  as  ever.  As  tbe  only 
alternative  to  excising  tbe  joint  (iti  order  to  substitute  a  firm  support  for  the  flail-like 
limb),  I  now^  divided  partially  the  rectus  tendon*  but  it  was  not  till  th«  upper  frag- 
ment was  only  beld  by  a  narrow  &tout  band  at  its  upper  and  inner  parts  tbat  it  could 
be  brought  in  apposition  with  the  lower  one.     Tbe  result  waa  excellent. 

♦  Lord  Lbter  g(>e«  »o  far  a«  to  consider  (^Lnn^t^  Nov.  3,  1885)  tbat  **  the  ununited 
ca«e  is  in  every  respect  worse  as  a  subject,  of  operation  than  tbe  recent."  This  U 
chiefly  owing  to  tbe  watiting  of  the  fragracuta  and  their  greater  separation.  Again, 
in  recent  cases,  there  is  no  need  to  pare  the  fragments^  for  after  sponging  away 
of  clots  the  surfaces  arc  ready  for  coaptation. 

t  Dr.  Q.  R,  Fowler,  of  Now  York  (vlww.  0/  SuTff.  Sept.  1885,  p.  248),  caUs  attention 
to  the  great  importance  of  making  these  cases  aseptic  at  the  flrft.  In  his  case  the 
bone  vin,H  split  up  into  three  fragments.  Tbe  two  lower  ones  were  first  wired  together, 
and  their  upper  margins  were  next  sutured  to  the  upper  fragment  by  two  wire  sutures, 
one  for  each  lower  fragment. 

X  It  would  alsa  be  probably  more  conveuicnt  in  a  compound  fracture, 

§  An  Eamarch's  bandage  is  not  needed,  and  would  have  the  objections  of  causing 
ooxing  afterwards  into  the  joint'Cavity^  and  also  of  preventing  that  bringing  down  of 
the  extensors  of  tbe  thigh  which  may  be  required  in  cases  of  'ividc  separation. 

jt  In  one  case,  the  skin  being  dimpled,  puckered  down,  and  adherent  between  the 
fragments*  1  had  to  cut  away  a  piece  about  three-quarters  of  an  inch  wide. 


6S4  OPKRATIONS  OX  THE  LOWER  EXTREMITY. 

In  these  difficult  cases  it  must  be  remembered  that  it  is  not  abso- 
lutely necessary  to  get  the  fragments  into  exact  apposition.  If,  after 
wiring,  they  come  within  a  quarter  of  an  inch  of  each  other,  the  limb 
will  be  a  most  useful  one,  though  of  course  exact  apposition  is  to 
be  desired.*  When,  in  spite  of  all  the  above,  approximation  of  the 
fragments  is  still  impossible— though  it  is  difficult  to  imagine  such  a 
contingency — the  knee  should  be  excised  either  now  or  on  another 
occasion,  so  as  to  give  a  firm  support. 

The  fragments  being  sufficiently  approximated,  they  are  now  drilled. 
This  may  be  easily  effected  by  an  ordinary  bradawl,  sterilised.  The 
bones  should  be  drilled  obliquely,  the  instrument  entering  each  frag- 
ment a  full  half  inch  from  the  fracture  on  the  upper  surface,  and 
emerging  above  the  cartilaginous  surface  below.f  Where  the  lower 
fragment  is  -too  small  to  hold  a  wire,  this  may  be  passed  through  the 
ligamentum  patellae,  as  has  been  done  by  Lord  Lister  (foe.  supra  eiL) 
and  Mr.  Teale  (BnL  Med.  Joum.,  June  9,  1883).  One  wire  would 
api)ear  to  be  sufficient :  though  this  unites  the  centre  of  the  fragments 
exactly,  a  very  slight  interval  remains  at  the  edges,  but  does  not  inter- 
fei-e  with  an  excellent  result. 

When  the  wire  is  twisted,  two  half-twists,  or  one  complete  one,  will 
\ye  sufficient,  and  it  should  be  noted  at  the  time  in  which  direction 
the  twist  is  made,  in  case  the  wire  is  removed.  This  raises  the 
question  as  to  the  best  way  of  dealing  with  the  wire,  whether  to  cut 
it  short  and  embed  the  ends  by  gently  hammering  them  into  the  fibrous 
tissue  over  the  upper  fragment,  or  to  leave  the  wire  long  enough  to 
admit  of  its  being  removed  later.  I  have  alluded  to  this  question  at 
p.  63 1 .  Lord  Lister  advocates  the  former  couree.  I  shall  not.  I  trust, 
be  thought  wanting  in  proper  respect  if  I  suggest  that  in  the  knee,  at 
le^st  in  women  who  have  much  kneeling,  removal  of  the  wire  will  be 
more  satisfactory.  Thus,  in  one  of  my  cases,  in  which  I  bad  ham- 
mered down  the  wire,  the  woman  returned,  nearly  a  year  later,  to  have 
the  wire  removed.  She  had  not  been  able  to  kneel,  the  suture  could  be 
felt,  and  at  one  spot  the  skin  was  ulcerating  over  it.  I  ought  to  state 
that  the  patient  was  a  very  thin  one,  and  that  I  had  made  three  or  four 
half-twists  instead  of  two.} 

*  In  a  caae  of  Mr.  Wheclhouse's  (Brit  Med.  Joum.,  June  9,  1883)  the  fragments, 
originally  an  inch  and  a  half  apart,  could  only  be  brought  within  half  an  inch  of  each 
other :  an  excellent  limb  resulted. 

t  While  it  is  well  to  take  this  last  precaution,  it  probably  docs  not  matter  much 
(supposing,  of  course,  that  strict  antiseptic  precautions  are  taken)  if  the  wire  is 
passed  within  the  joint.  Lord  Lister  gives  the  following  aid  to  making  the  two  drill- 
holes exactly  correspond  :  *'  Supposing  that  on  one  side  the  instrument  should  have  come 
too  far  down,  it  may  be  into  the  cartilage,  we  do  not  regard  that  at  first,  but  pass  the 
wire  through  the  two  drill-holes,  and  then  on  that  side  on  which  the  hole  has  come  too 
far  down,  by  means  of  the  bradawl  we  simply  chip  away  a  little  of  the  material  that 
is  above  the  wire,  until  the  wire  comes  to  be  in  a  position  exactly  opposite  to  the  hole- 
on  the  other  side."  If,  in  another  case,  there  is  a  difficulty  in  making  the  drill  emerge 
upon  the  fractured  surface,  Lord  Lister  would  advise  the  withdrawal  of  the  drill  and 
substitution  of  the  blunt  end  of  a  needle,  and  then  with  a  gouge  or  bradawl  an  opening 
is  excavated  upon  the  fractured  surface,  opposite  to  the  other  drill-hole,  until  the 
needle  is  exposed ;  the  wire  can  then  be  easily  passed. 

{  Prof.  Macewen  (loc.  infra  ctf.)  mentions  a  case  which  came  under  observation 
ithree  months  after  suture  of  the  patella,  with  acute  suppurative  arthritis  of  the  joint 
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Before  the  wim  is  twisted  or  ha  i  nine  red  down,  if  tlii,s  L*ourse  is  decided 
upon,  the  surgeon  must  decide  as  to  drainage  of  the  joint.  When  the 
<>peration  hti^  bet^n  difficult,  involving  much  st^paratioii  of  adhesions  and 
interference  witli  the  parts,  drainage  should  he  employed  through  the 
wound  to  the  most  dependent  part  of  the  joint  at  tlie  outer  side  (List4?r)^ 
thrusting  the  instrument  here  through  the  joint  and  soft  parts,  cutting 
iiix)n  it  and  drawing  a  drain  through.  The  wound  is  then  united  and 
dressed.  As  soon  as  the  deeper  part  of  the  wound  is  healed,  every 
^>ain3  must  be  takeiu  by  massage,  &Cm  to  imjirove  tlie  atrophy  of  the 
quadriceps.  Heahng  sliould  be  complete  in  three  weeks.  If  it  be 
decided  to  remove  the  wire,  this  may  be  done  six  or  eiglit  weeks  after 
the  oi>eration,  by  making  a  small  incision  thronirh  the  scar,  Tlie 
number  of  half-twists  and  the  direction  in  wliich  they  have  been  made 
must  be  recollected  at  thia  time.  The  i^nre  is  first  untwisted  and 
straightened,  one  is  next  cut  ofi*  short,  and  tlie  other  grasped  in 
dressing-forceps,  and  wound  round  the  tips  of  these.  It  is  tlien 
ejctraeted  without  jerking. 

The  question  of  passive  movement  now  arises.  Usually,  about  six 
or  eight  weeks  after  the  operation,  the  patient  may  get  up  and  begin  to 
use  the  liml>  (with  the  aid  of  two  sticks  at  iirst),  flexion  and  extension 
being  diligently  practised.  Unless  the  joint  is  ver}^  stitf,  massage, 
friction,  and  gentle  persevering  movement,  aided  by  time  and  patience, 
\\ill  he  sufficient.  If  an  anaesthetic  is  given,  movements  must  be  made 
cautiously,  as  the  patella  has  been  refractured  on  this  occasion  more 
rhan  once.* 

Bifficulties  in  Wiring  the  Patella, 

I,  Atrophi(*d  surfaces  of  the  fragments,  making  it  difficult  to  refresh 
rhetu  satisfactorily,  2.  A  very  small  lower  fragment.  3,  Fragments 
*nn bedded  in  very  Iirm  fibrous  tissue,  fascial,  periosteal,  and  synovial,  or 
old  coagulum.  Tins  condition  will  prevent  satisfactory  apposition  unless 
the  intervening  tissue  be  all  removed.  In  a  very  interesting  case 
recorded  by  Mr.  ().  Ward  (Lancet^  Nov.  i,  1284)  it  was  found,  on 
exploring  the  fragments,  that  the  capsular  tissues  torn  off  the  lower 
fragment  remained  attached  above,  and  hung  like  a  Map  between  the 
fractured  surfaces,  effectually  preventing  their  apposition.  It  is 
suggested  that  some  such  complication  may.  in  many  cases  which  have 
been  treated  in  the  usual  %vay,  cause  the  fragments  to  fall  apart  as  time 

ami  ulceration  of  the  cartilage.  A  probe  parsed  through  a  siiuis  detected  the  wire 
€Urroundt*d  by  cariouH  bone.  The  Iwist  was  still  intact^  but  the  loop  was  loose,  the 
bone  having  become  inHamed,  sot'tened,  and  nlcei-atcd,  Excision  of  the  joint  was 
required.  This  shows  that,  oecasionally,  the  wire  may  excite  irritatiooT  and  thus  lead 
to  fterious  result*.  Mr.  Turner  (^Lant^rt,  18S7,  vol.  i,  p,  572)  records  a  case  in  which 
Mr.  M.  Robson.  of  Leeds,  had  wirtnl  an  nnunired  fracture  of  the  putellat  three  go  Id  wires 
being  employed.  The  patient,  an  epileptic,  probably  injured  the  knee  repeatedly,  the 
wires  worked  out,  and  the  knee-joint  became  acutely  inflamed,  requiring  free  incisions 
and  drainage. 

*  In  one  of  Lord  Lister's  cases  (^hr,  »npra  fitS).  passive  movement  being  employed 
with  "considerable  force"  four  weeks  after  the  wiring,  the  rigid  quadriceps  not 
yielding,  the  wire  gave  way,  and  the  cicatriac  (a  long  longitudinal  one),  which  had 
healed  save  where  the  wire  projected,  opened.  The  joint  was  at  once  washed  out 
antiseptically,  and,  six  days  later,  some  coagula  were  removed  and  the  old  wire 
re-twistcd.    An  excellent  limb  was  the  rebult. 
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goes  on.     This  is  supported  by  Prof.  Macewen  (Lancet,  Nov.  17,  1883 ; 
Ann,  of  Surg.,  March  1887,  p.  178),  who  has  collected  thirteen  cases  of 
transverse  fracture  of  the  patella,  in  which  portions  of  soft;  tissue  inter- 
vened between  the  fragments  in  such  a  manner  as  to  render  osseous 
union  an  impossibility.      4.    A  contracted,  rigid  quadriceps.      5.  In- 
dipping  skin,  p.  653.     6.  Multiple  fragments. — ^This  may  cause  much 
diflSculty,  especially  if  it  is  the  lower  and   usually  smaller  fragment 
which  is  comminuted.     If  the  lower  fragment  is  large  enough  to  bear 
wiring,  a  smaller  one  may  be  removed ;  or  the  wire  may  be  passed 
through  the  ligamentum  patellae.      If  a  case  seemed  to   require  it  I 
should  not  hesitate  to  wire  smaller  fragments  with  finer  wire,  and  to 
pass  one  stout  one  from  the  highest  to  the  lowest  fragment  (or  liga- 
mentuni  patellae),  this  wire  lying  in  the  joint,  and  passing  under  and 
over  one  of  the  smaller  ones.     To  give  a  firm  support  excision  could  be 
resorted  to  as  a  last  resort,  either  at  the  time  or  later. 

Causes  of  Failure. — These  are,  mainly:  i.  Inability  to  bring  the 
fragments  together. — Mr.  Turner  (Clin,  Soc,  Trans.,  vol.  xviii.  p.  41) 
mentions  a  case  in  which  the  operation  was  abandoned,  as  it  was  found 
impossible  to  get  the  fragments  together  after  wiring  them.  The 
patient  was  *'  no  better  and  no  worse"  eventually.  2.  Septic  conditions. 
3.  Necrosis  of  a  fragment. — This  is  a  complication  rather  than  a  cause 
of  failure.  It  is  especially  likely  to  occur  after  severe  compound 
fractures,  in  which  the  periosteum  was  much  injured  at  the  time  of  the 
accident.  This  happened  with  the  upper  fragment  in  Dr.  G.  R. 
Fowler  s  case  already  quoted.  About  three  months  after  the  wiring, 
this  fragment,  about  the  size  of  a  walnut,  was  removed.  It  was  now 
found  that  "  the  joint  was  perfectly  closed  by  a  thick  fibrous  capsule 
underlying  the  necrosed  portion,  connected  to  the  upper  margins  of  the 
now  firmly  united  two  lower  fragments,  and  forming  a  strong  bond  of 
union  between  the  quadriceps  above  and  what  remained  of  the  patella 
below."  The  resulting  limb  was  useful,  with  considerable  movement  at 
the  knee-joint. 


BEMOVAIi    OF    LOOSE    BODIES*    FROM    THE    KNEE-JOHTT. 

This  is  another  instance  of  an  operation  rendered  safe  and  simple  by 
the  antiseptic  treatment  of  Lord  Lister.  Removal  by  direct  incision 
will  therefore  be  alone  described  here. 

*  The  following  classification  may  be  useful  to  a  surgeon  about  to  operate  for  one 
of  these  bodies:  (i)  A  thickened  or  Indurated  synovial  fringe  which  has  become 
pedunculated  and  perhaps  detached ;  (2)  a  fibro-enchondroma  originating  in  those 
cartilage  cells  which  are  naturally  found  in  the  synovial  fringes ;  (3)  a  portion  of 
articular  cartilage  detached  by  injury  (four  years  ago  I  removed  one  of  these  looee 
bodies  from  the  knee-joint  of  a  railway  porter  w^ho  came  to  me  for  synovitis,  with  the 
history  that  the  attacks  dated  from  the  time  when  a  cask  which  he  was  moving  had 
slipped  and  struck  the  inner  side  of  his  right  knee-joint — Lancet,  1889,  vol.  ii.  p.  363); 
(4)  a  bit  of  cartilage  may,  after  injury,  gradually  become  detached  by  a  process  of 
quiet  necrosis  (Paget)  ;  (5)  blood  effused  into  a  synovial  fringe  ;  (6)  mass  of  fibrine; 
(7)  a  detached  osteophyte ;  (8)  Mr.  H.  Marsh  CDi^.  of  Joints,  p.  182)  mentions  a  case 
of  Mr.  Shaw's,  in  wiiich  a  loose  body  on  removal  was  found  to  contain  the  point  of  a 
needle. 
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havinf>"   been    kept 


for 


days 
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Operation,— The  parts  liavinf>"  been  kept  at  rest  tor  some 
before  and  scnipulously  cleansed,  the  foreign  body  is  found,*  if  possible, 
and  retained  in  a  siiperticial  part  of  the  capsule.  If  it  be  very  movable, 
it  Bhoiild  be  harpooned  with  a  sterilised  needle  at  the  beg'inmng  of  the 
operation.  The  joint  is  then  deliberately  and  sufficiently  opened*  In 
the  traumatic  case  I  have  mentioned,  the  body  could  not  be  felt  at  the 
time  of  the  operation ;  on  cutting  freely  into  the  joint  I  camo  down  on 
a  tiny  pedunculated  body  attached  to  the  deformed  internal  condyle ;  as 
this  was  evidently  too  small  to  be  the  otfending  body,  I  had,  after 
removing  it,  to  make  a  prolonged  search  with  the  linger  before  the  loose 
cartilage  was  found  at  the  extreme  upper  end  of  the  supra-pat  el  lar  pouch. 
In  any  such  case  where  the  liody  can  be  felt,  but  not  brought  <lown,  a  second 
incision  should  be  made  over  it.  Alt  bleeding  is  now  Onallj  arrested^ 
and  the  wound  closed  by  two  layers  of  sutures,  of  which  the  deeper 
takes  up  the  capBule*  If  the  operation  has  been  a  simple  one,  no  drain- 
age will  be  required,  effusion  being  prevented  by  aseptic  precautions 
and  lii-m,  even  bandaging.  Where  the  search  has  been  ]ux)longed,  the 
parts  much  interfered  with,  or  many  bodies  removed,  a  horsehair  drain 
or  a  small  tube  must  be  passed  through  the  wound  and  a  counter- 
puncture  made  at  the  most  dependent  part  of  the  joint. 

Iodoform  having  beeii  dusted  on,  the  usual  dressings  are  applied,  and 
the  limb  put  up  on  a  back  splint. 


IHTEBITAL    DERANGEMENTS    OF    THE 
SLIPPED    PIBRO-CABTIljA0E,t 


KNEE. 


I  These  affections  are  so  crippling  and  vexatious  that  I  shall  allude  to 
B  them  here,  though  operative  interference  will  be  rarely  required  if  the 
■  case  is  treated  by  the  proper  apparatus  (rule  infra).  The  key-note 
to  the  satisfactory^  recognition  of  these  injuries  and  their  well-doing  is 
a  recognition  of  the  lact  that  one  of  the  semilunar  cartdages,  usually 
the  internal,  may  after  a  hurt  or  wrench  of  the  joint  be  partially  torn 
away  from  its  marginal  attachments,  usually  the  anterior  ones 
(Annan dale).  In  some  cases  the  cartilage  is  split  instead  of  displaced ; 
in  others  it  undergoes  gradual  erdargement  in  consequence  of  repeated 

•  injur}'  and  synovial  irritation.  With  regaifl  to  treatment,  it  should  be 
distinctly  understood  that,  after  reduction,  rest,  counter-iiTitation,  &c., 
the  application  of  ordinary  splints  or  knee-caps  is  not  of  the  very 
slightest  use;  there  is  one  instrument,  and,  as  far  as  I  know,  one  only, 
which  will  meet  these  cases,  and  do  away  in  the  gi'eat  majority  of  them 


I 


*  The  patient  is  often  clever  at  this.  Mr.  H.  Marsh  Qloc.  atpra  cit.^  suggest s  that  it 
may  &avc  disappointment  if  fixing  the  body  has  been  practised  beforehand  by  the 
assistant  to  whom  ibis  office  is  to  be  entrusted.  In  those  rare  cases  where  the  body 
cannot  be  found,  no  sorgcon  familiar  with  antiseptic  details  would  hesitate  to  freely 
cut  into  the  joint  if  the  history  and  the  crippling  of  the  patient  justified  this.  In 
other  caaes,  as  occasionally  happens  in  lithotomy^  the  body  is  known  to  be  present,  but 
cannot  be  felt  when  the  patient  ia  on  the  table. 

t  Befercncc  ehotild  be  made  on  thi*^  subject  to  the  following  writings : — Hey,  Pract. 
Ohtere.  in  Stirff,,  1S03;  Howard  Marsh,  BU.  a/  the  Joint ji,  p.  190;  Annandale,  J?rif. 
Med.  Jaum..  1687,  vol.  i,  p.  319;  H.  W.  Allingham»  ibid,,  i8S$^  vol,  i.  p.  mo,  and 
Treatment  vf  Internal  I/eranffrmmts  nf  Kne^* Joint  by  OpcratUm. 
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with  any  need  of  operation,  and  that  is  the  *' 
Spratt,  Hawksley,  &c.,  and  figured  by  Mr.  H. 
account  of  this  affection  (Dis.  of  the  Joints ,  p 
watched  the  use  of  these  clamps  in  many  patie 
strongly  to  their  value. 

Operation. — ^Where  the  above  clamps  fail,  or 
present,  as  in  Prof.  Annandale's  and  my  cases ; 
by  the  affection,  and  other  conditions  are  satisfac 
and  removal  or,  much  more  rarely,  suture  of  the 
The  skin  ha\4ng  been  carefully  cleansed,  and 
precautions  made  use  of,  an  incision,  longitudin 
tioned  below — a  transverse  gives  more  room  but 
joint  more — is  made  over  the  fibro-cartilage,  f< 
All  bleeding  having  been  carefully  arrested,  the 
incised,  and  haemorrhage  again  stopped.  The  coi 
is  then  investigated,  and,  if  displaced,  it  is  dra\^ 
blunt  hook,  and  removed  or  sutured*  with  fine 
and  fascia  over  the  edge  of  the  head  of  the  tibia, 
be  thus  brought  into  position,  it  should  be  n 
should  be  done  if  a  portion  is  found  split  off  bi 
growth  that  is  present,  whether  fibro-fatty  of  th 
or  an  osteo-ai*thritic  outgrowth  from  the  bone  { 
removed  by  scissors,  saw,  &c.  If  drainage  is  c 
few  strands  of  horsehair  are  inserted,  and  the  sy 
carefully  brought  together  with  buried  sutures 
incision  is  then  closed  with  sutures.  In  aboi 
movements  of  the  joint  should  be  begun.  Th< 
after-treatment  is  obstinate  stiffness,  which  is,  ! 
come  in  course  of  time. 

The  follo\nng  are  brief  notes  of  one  of  the  fev 
found  it  needful  to  remove  a  semilunar  fibre 
noticed  that  previous  treatment  had  failed,  and  1 
l>resent  to  a  marked  degree  in  a  young  patient  :- 

U.  C,  aged  35,  had  had  repeated  displacement  of  his 
wrench  of  his  kuee  when  17  years  old.  A  clamp  gave  grea 
latterly  this  ceased  to  be  any  safeguard.  In  April  1894, 1 
vertical  incision  three  inches  long,  placed  about  an  inch  fr< 
patella,  and  beginning  opposite  its  centre.  The  first  thing 
joint  was  opened  was  the  inner  condyle  with  its  margin 
everted  and  raised  and  covered  with  a  network  of  many  m 
the  tibia,  as  far  as  seen,  presented  the  same  appearance  al 
internal  fibro-cartilage  was  found  detached  from  its  con 


•  This  step  can  rarely  be  advisable.  It  is  difllcult  to 
sutures.  Mr.  M.  MouUin  (^Lancet ^  1895,  '^ol.  i.  p.  1233)  me 
the  displacement  recurred  after  suture.  In  his  words :  "  Si 
make  it  stronger  than  it  was  before  it  was  hurt,  unless  th 
pletely  rigid ;  and  if  it  gave  way  before,  it  will  give  way  a 
time  if  exposed  to  a  similar  strain." 

t  In  very  rare  cases,  with  the  history  and  symptoms  c 
the  menisci  arc  found  in  sitUj  and  the  only  abnormality  and 
the  movements  of  the  joint  is  a  small  mass  of  fibro-fatty 
cartilage  at  the  site  of  pain  (Annandalc,  Brit.  Med,  Joum,^ 
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carried  up  with  the  femur.  It  was  thin^  daccid^  and  limp,  flattened  out^  its  eireura- 
fereutml  border  having  lost  its  thickness  and  egiivexity.  No  bleeding  followed  on 
ssnipping  through  its  posterior  attachments.  The  *' lipping"  of  the  cartilage  on  the 
femur  and  lihia  was  rounded  off  with  a  metacarpal  saw,  some  sessile  growthH  of  the 
synovial  membrane  were  tsuipped  away,  and  two  small  oateophytee  removed  from  the 
articular  surface  of  the  patella.  The  inner  aspect  of  the  joint  was  carefully  dried  out 
with  aseptic  sponges,  and,  as  much  oozing  was  expected  from  the  sawn  aurfaeea,  a 
drainage-tube  was  pasned  into  the  upper  cnUle-sac  and  brought  out  through  the 
woQud.  The  wound  healed  tpiiekly ;  a  month  later  the  patient  could  walk  acrostj  Ilydf^ 
Park,  hut  it  was  not  till  nearly  six  months  after  the  operation  that  flexion  and 
extension  were  completely  res  to  red,  and  the  patient  conld  say  that  there  was  "not 
mach  to  choose  iKjtwecn  the  two  knees/'  I  saw  him  two  years  after  the  operation  j 
be  could  then  nsc  the  lower  limb:*  with  equal  freedom^  and  the  movements  of  the  left 
knee  were  iiuitc  smootk     He  wai?  able  to  walk,  ride,  and  shoot  with  entire  comfort. 

Anotlier  case  \v'hich  had  been  watched  after  the  operation,  before 
being  reported,  was  brought  by  Mr.  Lockwood  before  the  Clinical 
Society  (Tfauii.,  vol.  xx\Ti.  p.  133;  Lancet,  1894,  ^'^^*  ^-  P-  ^73)*  Here 
tweiity-oixe  iiiontlis  iiad  elapsed  since  the  operation.  The  left  knee  liad, 
after  an  injury,  been  liable  to  become  lucked  tmder  circumstances 
which  ivndered  the  patient's  occupation,  that  of  an  engineer,  dangerous. 
Thotigh  nothing  could  l>e  felt  externally,  when  the  joint  was  opened  the 
internal  fibro-cartilage  was  found  to  hare  ita  anterior  third  torn  op  from 
the  tibia.  This  |>ortion  was  cut  away,  and  tlie  remainder  sewn  down  to 
the  tibia  with  silk  sutures.  The  patient  made  a  rapid  recovery,  but 
neglecting  the  advice  given,  not  to  play  tennis*  or  football  for  a  year, 
had  synovitis  with  considerable  effusion  after  taking  violent  exercise. 
Later  on,  he  repoi'ted  tliat  for  walkings  riding,  and  swimming  the  knee 
was  as  good  aa  tlie  other.  Exercises  involving  any  risk  of  twisting  the 
(joint  he  ha^l  avoided. 

The  following  case  operated  upon   by  one  of   us— F.   J.  Steward^ 
alBo  well  i  I  hie  t  rates  the  benefit  of  operation  in  certain  severe  cases : 

The  patient — a  student — had  suffered  for  over  seTen  yeara  from  repeated  dis- 

.  placement,  latterly  brought  about  by  quite  trivial  movemeuts,  such  as  stepping  off 

kerb.     The  operation  wan  performed   in   August,  1900 j   the  cartilage,  svhich  had 

>  been  completely  torn  from  ita  anterior  attachments,  Ijcing  removed.     At  the  present 

I  time,  January^  1902^  the  patient  is  playing  football  regularly,  and  doc6  not  notioe 

|hc  slightest  difference  between  Ida  two  knees. 


Liigatiire  of  the  poplitea,!  urtery.  i^  Deep  fftscia. 
s,  Internal  poplitfai  uerve.  3,  Popliteal  vein»  4» 
Puplileal  Artery.  5^  Outer  bead  ol  ga»trociiemiQft. 
6,  Inner  head  of  ^a!itrocuemiii«*  7,  Com immi cans 
tibiaiia.  8,  External  t^phenous  Tein.  ^  9,  Head  of 
fibula.    (Kocher) 


or  punctured  wound* — Here 
the  siirgeon  would  only 
resort  to  ligature,  (i)  tf 
pressui'e  was  unavailmg; 
(2)  if  the  patient  insisted 
on  running  the  risk  of 
gangrene  ;  (5)  it  would  be 
well,  if  possible,  to  g^t 
leave  for  immediate  ainpih 
tation  if  the  vein  was 
found  injured  also,  iL  Ifl 
some  cages  of  ruptured 
popliteal  arter}-  it  will  be 
right  to  explore  and  see  if 
any  other  complication 
exists  beyond  the  niptum 
of  the  artery.*  If  there  is 
no  injury  to  the  vm^ 
nerves,  or  the  joint  (a 
very  unlikely  contin- 
gency), the  rupture  may 
be  treated  by  double  liga- 
tures as  elsewhere.  Tb<P 
surgeon  must  afterwards^ 
be  prepared  to  ampatate 
thi'ough  the  lower  tliirfi  of 
the  thigh  on  the  fii-st  sign 
of  gangrene  appearing. 
The  operation  of  ligature 
of  the  popliteal  artery  is 
extremely  difficult,  here, 
owing  to  the  depth  of  the 
vessel,  the  strong  faaciftt 
the  amount  of  coagulated 
blood,  and  the  infiltrated^ 
obacui'*Hl  condition  of  the 
parts*  Primary  amputa- 
tion will,  as  a  rule,  be 
required  in  cases  of  rup- 
tured    popliteal     artery. 


Poland,  6^wy>  Botp,  Brpotts^  third  seriea,  vol.  vi»  p.  294. 
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■especially    where     skilled     assistance     and     facilities    for    antiseptic 

■  treatment  are  not  at  liaiid.     A  free  incision  will  enable  the  surgeon 

■  to     investigate    the    amount    of  injury,     and   at  the    game    time    will 
J  relieve  tensioti  if  an  attempt  lie  made  to  save  the  limb.     This  incision 

may  form  part  of  the  amputation  {p.  633).  iii.  The  artery  has  been 
wounded  in  the  course  of  an  osteotomy  of  the  lower  end  of  the  femur. 
In  such  a  case  the  vessel  should  be  reached  by  the  incision  shown  in 
Fig.  266,  iv.  **  Possibly  in  a  small  traumatic  aneurysm"*  (Sir  W, 
Mac  Cormac,  Lujaiurt^  of  Arteries,  p.  109),    If  any  Burgeon  is  inclined  to 

»  perform  the  old  operation  for  a  ruptured  popHteal  aneuiysm^  he  should 
first  consult  a  clinical  lecture  on  a  case  of  this  kind  by  Mr.  Holmes. 
The  difficulties  which  may  be  expected  are  graphically  described,  and 
the  wisdom  of  amputation  shown* 

Extent. — From  the  opening  in  the  adductor  magnus  to  the  lower 
border  of  the  pujiliteua. 

GriDES. — Ihhimf :  A  line  drawn  from  just  inside  the  inner  hamstrings 
above  to  the  centre  of  the  lower  part  of  the  popliteal  space.  In  front : 
The  tendon  of  the  adductor  maguus, 

■  Relations  (in  the  popliteal  space) : 

K  Bkhind. 

^^^-  Skin;    fascia?;    small     sciatic    nerve,   above;  short 

^^^k  saphena  vein  and  external  saphena  nerve,  below  • 

^^^1  fat ;  glands. 

^^^H  8emi-mendDrano8as,    above ;     gastrocnemiuai    plan- 

^^B  taris,  Boleus.  below. 

^^^^^  Internal    popliteal    nerve ;    popliteal    vein,    outside 

^^^^H  above,  inside   below,    exactly  over  the   artery  in 

^^^^^^  the  centre  of  the  space. 

^^^K  Branch  of  obdumtor  above. 


Oltside. 

Biceps,  above  ;  gastrocnemiua 
and  plantaris,  below. 

Popliteal  artery. 


Inside. 

Semi-membranosus,  above 
gastrocnemius,  below. 


In  Front, 

Femur. 

Posterior  ligament, 
Popliteus. 


Collateral  Circulation. 

Above. 


Below. 

Inferior  articular,  and  re- 
current from  anterior 
tibial. 


Anastomotica  magna,  supe- 
rior aiticular,  descending  with 
branch   of    external   cir- 
cumflex. 

Operations  (Figs.  265,  266).— The  artery  may  be  tied  in  three 
places.  A,  At  the  upper  part  of  the  popliteal  space.  B,  At  the  lower 
part  of  the  popliteal  space.  C.  From  ihefro^if,  at  the  inner  side  of  the 
limb,  P'or  the  sake  of  experience,  all  should  be  practised  on  the  dead 
l)od^* 


il 
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A.  At  the  Upper  Part  of  the  Popliteal  Space. — The  patient 
b^ing  rolled  fw^Hthirds  on  To  his  face,  and  the  limb  at  first  extended, 
an  incision  three  inches  and  a  half  long  is  made,  in  the  line  of  the 
vessel,  along  the  outer  margin  of  the  eenii-membi'anosn*?.  and  then 
downwards  and  outwaixlB  to  tlie  centime  of  the  space.  The  email  sciatic 
nerve,  if  seen,  should  be  drawn  to  one  m\e  ;  the  deep  fascia  is  then 
freely  opened  ^p,  and  the  pulsation  of  the  aitery  felt  for  at  the  outer 
margin  of  the  semi-membranoi^us.  The  nerve  is  generally  seen  first, 
and  this  and  the  vein  are  to  be  drawn  to  the  onter  side  with  blunt 
hooks.  The  needle  should  be  passed  from  the  vein.  A  goo<l  deal  of 
loose  fat  is  nanally  in  close  contact  with  the  vessels,  and  is  liable  to  be 
a  source  of  trouble  wherever  the  artery  is  Ugatured,  especially  in  the 
dead  subject. 

B.  At  the  Lower  Part  of  the  Popliteal  Space  (Fig,  265). — Tine 
limb  being  in  the  same  position,  an  incision  three  inches  and  a  half 
long  is  made,  in  the  line  of  the  artery,  fiom  the  centre  of  the  popliteal 
space  to  thejnnction  of  the  upper  and  mifldle  thirds  of  the  back  of  the 
leg.  The  external  saphena  vein  and  it*  neiTe  being  avoide^i,  the  deep 
fascia  is  freely  opened  and  the  limb  Hexed.  The  exact  interval  between 
the  heads  of  the  gastrocnemius  is  next  sought  for.  The  following 
structui'es  may  now  be  met  with  overlying  the  artery,  and  must  be 
drawn  aside^viz.,  the  plantaris.  the  sural  arteries  which  nm  down  on  the 
vessel,  and  the  communicans  tibialis  nerve.  The  popliteal  vein  now  lie^ 
to  the  inner  side,  together  with  the  popliteal  nerve,  which  is  superficial 

to  it,  if  this  has  not  given  off 
F'o-  **6-  its  branches.     These  stmcy 

tures  should  be  drawn  to 
either  side,  and  the  neeilk 
passed  as  is  convenient. 

C.  From  the  Pront,  at 
the  Inner  Side  (Fig,  266), 
^Tliis  operation  might  be 
useful  in  cases  where  haemoi^ 
rhage  recurs  after  osteotomy 
at  the  lower  end  of  the  femur 
(p.  661). 

The  following  account  is 
taken  from  Sir  Wm.  Mac 
Connac  (Lufatur^  of  A^imef* 
p,  110):  "  Flex  the  knee  and 
place  the  limb  on  the  outer 
side.  Make  an  incision  three 
inches  long  immediately  be- 
hind and  parallel  to  the  tendon  of  the  adductor  magnus  do^iiTiwards 
from  the  junction  of  the  middle  and  lower  thinls  of  the  tliigh.  Divide 
the  skin,  superficial  and  deep  fasciae,  avoid  the  long  saphenous  nerve, 
seek  the  tendon  of  the  adductor  magnus,  draw  it  forwanls  and  the  ham- 
string tendons  backwards.  The  artery  will  then  be  found  surrouinH 
by  fatty  areolar  tissue.  The  nerve  and  vein  do  not  necessarily  come 
into  View,  being  on  the  external  aspect  of  the  vessel/' 


The  artery  liea  embedded  in  fat.  Above  it  are 
iiome  of  the  fibres  of  the  adductor  maguus.  In 
the  tipper  angle  of  tli©  wound  the  aurtorius  has 
ln*en  draM'U  down. 


CHAPTER  VI. 
OPERATIONS   ON    THE    LEG, 

LIGATURE  OF  POSTERIOE  TIBIAL  ABTEBY.— LIGATURE 
OP  AH TERIOE  TIBIAL  ABTERY.— LIOATUBE  OP  PERO- 
NEAL ARTERY.— AMPUTATION  OP  LEG.— OPERATION 
POR  NECROSIS.— TREATMENT  OF  COMPOUND  FRAC- 
TURE.—OPERATION  FOR  SIMPLE  FRACTURE,— EXCI- 
SIGN    OF  VARICOSE  VEINS. 

LIGATURE    OF    THE    POSTERIOR    TIBIAL    ARTERY. 


Indications. — Very  rare.  i.  Chiefly  Wounds.— Mr.  Cripps*.*  in  a  very 
valuable  paper,  divides  up  the  sources  of  haemorrhage  from  the  upper 
two-thirds  of  the  posterior  tibial  into  (i)  haemorrhage  after  amputation  ; 
(2)  heenioiThage  from  injury  to  the  %*e6sels  in  continuity.  ( i}  Hsemor- 
rhnge  after  Amputation, — ^This  is  usually  thie  to  a  diseased  condition  of 
the  vessels,  and  to  the  fact  that  the  vessels  lying  betvvt^en  the  bones  are 
now  especially  diflicult  to  take  up.  If  from  their  CKUStantly  breaking 
away  it  is  found  impossible  to  deal  with  them,  the  litub  should  at  unce 
be  amputated  above  the  knee.  If  the  hsemon-hage  occurs  later  on,  well- 
adjusted  pressm^e  (p.  617)  should  be  carefully  tried,  aidt*d  or  followed 
by  ligature  nf  the  femoral  or  by  amputation  liigher  up.  (2)  Haemor- 
rhage from  Wounds  of  the  Tibials  in  Continuity.— Three  chief  causes 
may  lead  to  this  :  (a)  An  incised  wound,  (h)  A  punctured  wound, 
(c)  Womids  other  than  punctured  or  incised.  Four  methods  of  treat- 
ment are  open  to  the  surgeon — viz,,  (a)  Pressure  and  bandaging, 
(h)  Ligatui*e  of  both  ends  of  the  vessel,  (e)  Ligature  of  the  femoral, 
(li)  Amputation,  {a)  Inwed  WomuL — If  this  is  seen  soon  after  its 
infliction,  tlie  bleeding  point  should  be  sought  for  aiid  tied,  the  wound 
being  enlarged  if  needful.  If  sloughing  and  extravasation  of  blood 
have  taken  place,  amputation  Avill  probably  be  the  wiser  course,  though, 
if  the  patient  decide  to  run  the  risk,  an  attempt  may  be  made  to 
save  his  limb  by  making  free  incisions,  providing  drainage,  plugging 
the  wound  (rendered,  as  far  as  may  be»  aseptic  with  irrigation  and  iodo- 
form) with  aseptic  gauze,  bandaging  evenly  and  firmly,  and  tyiug  the 
femoral  in  Hunters  canaL  {(*)  Puttdiired  Wound, — It'  this  is  deep,  and 
the  vessel  injured  xincertain,  the  question  of  treatment  ia  a  very  serious 
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one.*     Mr.  Cripps  shows  that,  in  the  majority  of  instances,  pressure 
deserves  a  fair  and  thorough  trial.     If  it  is  useless,  or  prejudicial  to 


Anterior  tibltl  recurrent   . . 


PopUteftL 


PMterioi  tibial 


Fio.  267. 
Diagram  of  the  colla- 
teral branches  and  arte- 
rial communications  in 
the  leg  and  at  the  ankle. 
(Mac  Cormac.) 


Internal  malleolnr 

Internal  enlcnnoan 

Posterior  Internal  malleolar.. 

Internal  plantar 

Bxtemal  planur  ■ 

Scaphoid  bone 


other  treatment,  either  the  femoral  must  be  tied  or  the  wound  enlarged 
to  secure  the  wounded  vessel.     Between  these  operations  the  features  of 

*  "NMiere  the  wound  has  passed  obliquely,  Dupuytren's  words  should  be  remembered. 
They  refer  to  haemorrhage  from  the  calf  caused  by  a  pistol-buUet.  "  Should  a  ligature 
be  placed  on  the  ends  of  the  divided  vessel  ?  But  what  were  those  vessels  ?  Was  it 
the  anterior  or  posterior  tibial,  or  the  peronaeal  or  the  popliteal  ?  Was  it  several  of 
them  at  the  same  time  ?    Should  they  be  attacked  before  or  behind  7  ** 
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the  particular  case  must  decifle.  If  pressure  is  made  use  of,  it  should  be 
applied  methodically  and  witli  intelHgeiit  purpose  (p.  617),  and  so  that 
it  needs  no  alteration  or  i-epetitioii.  (c)  Woimtk  other  than  Punctured 
CT  Incised- — viz,.  Injury  to  the  Vei^selfrom  Fracture  or  Gu7ish4>t  W&mid.— 
In  many  cases  conditions  will  be  present  which  will  call  for  amputation 
— viz.,  the  iseverity  of  the  crush  ;  the  extent  of  the  comminution ;  injury 
to  the  nerves  or  to  both  arteries,  as  evidenced  by  the  condition  of  the 
foot ;  and  the  age  or  the  health  of  the  patient.  In  most  of  these  cases, 
as  an  attempt  to  find  tlie  vessel  involves  great  difficulty  and  danger,  and 
the  probabUitie^  of  success  diminish  as  the  interval  Ijetween  the  inflic- 
tion and  treatment  of  the  injury  increases,  ligature  of  the  femoral  would 
he  less  hazardous  than  any  interference  with  the  %vound.  But  amputa- 
tion will  frequently  be  needed.  The  above  remarks  apply  to  compound 
fractures  ;  an  instance  of  successfiil  ligature  of  a  lacerated  femoral  co- 
existing with  a  simple  fractm^e  of  the  leg  is  given  at  p,  613.  ii.  Small 
traumatic  aneurysms,  iii.  The  posterior  tibial  may  be  tied  low  down, 
together  with  the  dorsalis  pedis,  for  certain  wounds  of  the  sole  or  for 
some  vascular  growths  of  the  foot. 

Line  and  Guide.— A  line  drawn  from  a  point  at  the  lower  part  of  the 
centre  of  the  popliteal  space^  to  one  midway  between  the  tendo-Achillis 
and  the  internal  malleolus. 

Relations,— These  differ  according  as  the  vessel  is  tied-='(A)  in 
the  middle  of  the  leg,  (B)  in  the  lower  third  of  the  leg,  (C)  at  the  inner 
ankle. 

A.  Eelaiioia  in  the  Middle  of  ths  Leg : 

Superficial. 
Skin ;  fascise ;  branches  of  saphenee  veins  and  nerves. 
Gastrocnemius;  soleus;  plantaris. 
Special  fascia  ;  transverae  branches  of  venae  comites ; 
tendinous  origin — ^arch — of  soleus  (above). 


Outside. 

Vena  comes. 

Posterior  tibial  nerve 
which  has  crossed 
above  from  the 
inner  side. 


Poatcrior  tibiiU. 


Inside, 
Vena  comes. 
Posterior  tibial  nerve 

(above). 


Beneath. 

Flexor  lougus  digitoinm. 
Tibialis  posticus, 
B.  Eelati&iis  in  Lower  Third  of  Le>j  : 

SUPEKFICIAL, 

Skin  ;  fasci[e ;  superficial  veins  and  nen'es. 


Outside. 
loomes. 

rior  tibial  nerve. 
Tendo-Achillis. 


Inside. 
Vena  cornea. 


Posterior  tibi&L 

Beneath. 
Flexor  longus  digitorura. 
Tibia. 


•  This  point,  repniftenting  the  lower  border  of  the  popliteat,  wotild  bft  •bout  two 
ijiCbes  and  a  hail  below  the  kneu-jamt. 


Ligature  of  lite  posterior  tibml  artery,    (Henth.) 

A,  lucifiioD  for  lig&ture  of  the  artery  in  the  leg. 

B,  luciHioi]  for  ligature  uf  the  artery  at  the  inner  aokle. 

I,  GaBtrocaeriiiys.    a,  Flexor  lon^a  digitonini.    3,  Soleus,    4,  Tibialia  poslicua. 
5,  Posterior  tibial  artery.    7,  Posterior  tibial  nerve,    9,  Tendo-AchiUlA. 
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Operation  in  Middle  of  Leg  (Figs.  268  and  269). 

Tlie  parts  having  been  cleansed,  tlie  knee  flexed,  and  the  limb  sup- 
ported on  its  outer  side*  the  surgeon,  standing  or  sitting  on  tlie  inner 
side,  makes  an  incision  three  and  a  half  inches  long,  parallel  with  the 
centre  uf  the  inner  border  of  the  tibia,  and  half  or  three-quarters  of  an 
inch  behind  it  according  to  the  size  of  the  limb.  This  incision  divides 
skin  and  fasciae.  If  the  internal  saphenous  vein  is  met  with,  it  must 
be  drawn  aside  with  a  strabismuis-hook ;  anv  of  its  branches  may  be 
divided  between  two  ligatures.  The  deep  fascia  is  tlien  freely  slit  up, 
and  the  inner  edge  of  the  gastrocnemius  defined  and  drawn  backwards. 
This  will  expose  the  soleus,  the  tibial  attachment  of  which  is  to  be  cut 
through,  any  sural  arteiy  being  at  once  secured.  The  incision  through 
the  soleus  (Fig.  269J  should  be  three  inches  long  and  quite  half  an  inch 
from  the  tibia;  as  the  fibres  are  divided,  the  central  membranous  tendon 
will  come  into  view,  and  unist  not  be  confused  with  the  special  deep 
fascia  or  intermuscular  septum  over  the  deep  flexors.     Usually,  before 

Fia.  269. 


I 


Ligature  of  tin?  pOHterior  tibial  at  the  middle  vi  the  call  The  inner  head  of 
the  KA»trcN'nemiu»  ifl  drawn  backwards  by  retractors  The  lett  index  raisot 
the  anterior  lip  of  the  wouud  while  the  Boletis  ii  divided  p«rpetidiculArly  to 
its  Burface.     (Faraheiif.) 

this  comes  into  view,  some  additional  fibres  have  to  be  divided.  When 
this  is  done,  tht*  above  special  fascia  must  be  identified,  stretching 
between  the  bones.  The  wound  must  be  carefully  dried,  well  opened 
out  with  retractors,  and  exposed  with  a  good  light  at  this  stage.  The 
deep  fascia  being  opened  carefully,  the  nerve  usually  comes  into  view 
first,  the  artt^ry  lyiug  a  little  deejter  and  more  external.  The  vena'? 
comites  sliould  be  separated  as  far  as  possible,  but  rather  than  puncture 
them  and  cause  liteuiftrrhage  at  this  stage,  or  wastn  time,  the  surgeon 
should  tie  them  in.  The  needle  should  be  passed  from  the  nerve.  To 
facilitate  this»  the  knee  should  be  well  flexed,  and  the  foot  also  flexed 
do^\^iwarde  so  as  to  relax  the  muscles  thoroughly.  The  ligature  will 
lie  below  the  peronieal  artery. 

Operation  in  Lower  Third   of   Leg. — The  limb   and  the 

oi>erator  l>eing  in  the  same  pc»sition  as  before,  an  incision  two  and 
a  half  inches  long  is  made  through  skin  and  fascite,  parallel  with  the 
inner  border  of  the  tibia,  and  midway  between  it  and  the  tendo- 
Achillis  ;  after  the  deep  fascia  has  been  opened,  another  layer,  tying 
down  the  deep  flexor  tendons,  will  require  division.     The  artery  here 
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lies  between  the  flexor  longus  digitorum  and  poUicis,  surrounded  by 
vense  comites.  The  needle  should  be  passed  from  the  nerve,  which  lies 
to  the  outer  side.  If  the  incision  is  made  too  high,  some  of  the  lowest 
fibres  of  the  soleus  will  require  detaching  from  the  tibia ;  if  too  low, 
the  internal  annular  ligament  would  be  opened.  The  sheaths  of  the 
flexors  (their  synovial  investment  commences  about  an  inch  and  a  half 
above  the  internal  malleolus)  should  not  be  interfered  Avith. 

Operations  at  the  Inner  Ankle  (Fig.  268). — The  limb  and  operator 
being  placed  as  before,  a  curved  incision,  two  inches  long,  is  made, 
three-quarters  of  an  inch  behind  the  internal  malleolus.  Skin  and 
fasciae  being  divided,  any  branches  of  the  internal  saphena  vein  tied, 
the  internal  annular  ligament  is  divided,  and  the  artery  found  closely 
surrounded  by  its  veins.  The  nerve  lies  externally,  and  the  needle 
should  be  passed  from  it.  The  artery  is  so  superficial  here  that  the 
veins  can  be  easily  separated.  The  nerve  has  occasionally  bifurcated 
higher  up. 


LIGATUBE   OF   THE    ANTEBIOB   TIBIAIi. 

Indications. — These  are  very  few,  and  resemble  so  closely  those 
already  given  for  the  posterior  tibial — viz.,  wounds  and  traumatic 
aneurysm — that  there  is  no  need  to  go  into  them  again  here. 

In  the  course  of  1887,  I  had  occasion  to  tie  the  anterior  tibial  in  its 
lower  third  for  profuse  hiemorrhage  from  a  compound  fracture,  not 
arrested  by  pressure. 

There  was  a  compound  comminuted  fracture  of  the  right  leg,  in  the  lower  third,  from 
a  fall  of  4  cwt.  upon  the  limb.  The  upper  end  of  the  artery  was  found  with  some 
difficulty,  owing  to  the  pulped-up  condition  of  the  soft  parts.  Having  failed  to  find 
the  lower  end,  I  was  about  to  expose  the  dorsalis  pedis,  and,  trusting  to  antiseptic 
precautions,  trace  this  up  to  the  anterior  tibial,  when,  an  urgent  strangulated  hernia 
being  admitted,  I  plugged  the  wound,  all  the  undermined  parts  being  j)reviou8ly  laid 
freely  open.  No  recurrence  of  bleeding  took  place,  and  the  man  (aged  44)  made  an 
excellent  recovery,  aided  by  his  temperate  life  and  patient  ways,  the  freedom  with 
which  the  wound  was  laid  open  (this  preventing  all  retention  of  discharges),  the  use 
of  dry  gauze  dressings  only  changed  at  rare  intervals,  and,  not  least,  the  fact  that 
iodoform  was  thoroughly  dusted  in. 

Dr.  Shepherd,  of  Montreal  {An7i.  of  Surg.,  No.  I,  p.  7),  gives  another, 
but  more  difficult,  case  in  which  the  compound  fracture  was  about  the 
junction  of  the  middle  with  the  upper  third  of  the  leg. 

The  bleeding  was  first  arrested  by  pressure.  On  the  fourth  day  a  traumatic  aneurysm 
appeared.  The  artery  was  exposed  \nth  difficulty,*  and  found  partly  divided;  two 
ligatures  were  applied,  and  the  patient  made  a  good  recovery. 

•  Dr.  Shepherd  points  out  that,  the  injury  to  the  vessel  being  just  in  front  of  the 
place  where  it  pierces  the  interosseous  membrane,  if  the  artery  had  been  completely 
torn  through  it  would  have  retracted  through  the  opening,  and  ligature  would  have 
been  impossible.  Mr.  F.  Page  (Lanret,  1887,  vol.  i.  p.  522)  gives  a  case  of  traumatic 
aneurysm  of  ten  weeks*  duration,  after  a  stab,  at  the  junction  of  the  middle  and  lower 
thirds  of  the  leg.  The  swelling  had  been  poulticed  and  opened,  with  the  result  of 
haemorrhage.  Mr.  Page,  on  clearing  out  the  clots  and  opening  up  the  swelling,  was 
unable  to  find  the  anterior  tibial  artery.  Haemorrhage  recurring,  the  leg  was 
amputated.    The  patient  recovered. 
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LiXE  AXD  GriDE.- — ^From  a  point  midway  between  the  head  of  the 
fibula  and  the  outer  tuberosity  of  the  tibia  to  the  centre  of  the  front  of 
the  ankle-joint*     The  outer  edge  of  the  tibialiB  anticus. 

Relations  : 

SlTERFICUL. 

Skin;    fasciae:     cutaneous   bmnchei?    of    saphenous 
veins  and  nerves,  and  (below)  nausculo-cutaneoug 
nerve* 
Tibialis    anticus    and    extensor    longiis     digitorum 

(above),  overlapping- 
Tibialis  anticus  and  extensor  longus  pollicis  (below), 
overlapping; 

Outside.  Anterior  tibial  artery. 

,  Extensor  longns  digitorum  (above). 
Bxtensor  longus  pollicis  (below). 
Anterior  tibial  nerve. 
Vein. 

Beneath. 
Interosseous  membrane. 

Operation  at  the  Junction  of  the  Upper  and  Middle  Thirds  of 
Leg  (Figs.  27c.  271).^ — The  kuee  being  flexed  and  the  limb  supported 
apon  its  inner  side,  the  surgeon  having  defined,  if  possible^  the  outer 
edge  of  the  tibialis  anticus  *  sits  or  stands  on  the  outer  side  of  the 
patient,  and  makes  an  incision  about  four  inches  long  in  the  line  of  the 
arter}%  beginning  about  two  inches  below  the  head  of  the  tibia.     This 

Fio.  270. 


Inside. 

Tibialis  anticus. 
Vein. 


Ligatare  of  Uie  ftnterior  tibial  artery  at  the  jonctioD  of  the  middle 
and  tipper  thirdfl ;  diriftioD  of  the  deep  fascia  od  a  director  (p.  671), 
(Farabffuf.) 

incision  should  lie  (if  the  edge  of  the  muscle  has  not  been  marked  out) 
three-quarters  to  one  inch — according  to  the  size  of  the  leg — from  the 
crest  of  the  tibia,  and  should  expose  the  deep  fascia  carefully,  so  that  the 
white  line  which  marks  the  desired  intermuscular  septum  may  be 
looked  for.  This  line  is  often  whitish-yellow,  and  varies  much  in  dis- 
tinctness*   If  there  is  any  difficulty  in  finding  it.  any  bleeding  points  must 

♦  The  patient  may  pat  thi»  into  actiou  juit  before  the  ansMthetic  is  taken. 


Ligature  of  Hic  atiterior  tibial  artery.     (He 
A  and  B,  IncUiuns  for  ligature  of  the  anterior  tibial  artery- 
Ct  lucisiotiB  for  ligature  of  the  dorsalis  pedis  artery. 
1,  Extensor  Ion gus  digi tor iim.     2,  Anterior  tibial  yeseels  and  nerve.    3,  Extenaor 

propriuB  liallude.    4*  Tibial  auticus.    5,  FeroueoA  tertioa*    6^  Anterior  tibial 

nerve.    7,  Borsalis  pedis  artery. 

thii*d  aid  is  almost  constant,  and  that  is  a  small  muscular  arteiy*  which 
comes  up  between  the  tibialis  and  the  extensor  longus  digitorum.    The 

•  This  is  pointed  out  by  Mr*  C.  Heath  (^O^ter.  Sttrff,,  p*  47).     I  have  fouAd  the  fftinti 
iMug  most  helpful  in  the  ligature  of  the  ulnar  la  thu  middle  third* 
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sulcus  being  found  between  tbe  muscles  (without  tearincr  them),  they 
are  separated  with  tlie  handle  of  a  scalpel  or  a  steel  director,  and 
retractors  inserted,  the  outer  one  being  hooked  over  the  fibula.  If  the 
limb  is  a  very  nuiscidar  one,  the  deep  Jas?cia  should  be  nicked  trans- 
versely at  the  ujiper  and  lower  extremities  of  the  wound,  and  the  parts 
more  i"elaxed  by  bending  the  knee  more  and  presiding  the  foot  upwards. 
The  finger  now  directed  towards  the  interosseous  space  feels  for  the 
artery  deep  down  iti  the  bottcni  of  the  %vound.  The  neiTe  should  be 
drawn  to  tlie  outer  side.  If  much  trouble  is  met  with  in  separating  the 
ven^  comites,  they  may  lit*  includefh 

In  a  case  which  still  presents  difficulties  the  following  directions  of 
M.  Farabeuf  uuiy  be  useful  (Man.  Oper.,  p.  8g):  The  two  lips  of  the 
wound  having  l>een  separated,  the  deep  fascia  is  opened  close  to  the 
inner  Up  and  tlie  grooved  director  introduced  •  beneath  it,  and  pushed 
across  gently  until  its  tip  is  arrested  by  the  first  intermuscular  interval 
and  septum,  that  between  the  tibialis  antieus  and  the  extensor  digi- 
tornni.  If  the  opemtor  pushes  it  too  far  it  will  be  arrested  by  the 
better  marked  .seiJtuni  between  tlie  perDna?i  and  extensors.  In  cutJ:ing 
upon  it  the  operator  will  have  crossed  the  desired  intervaL 

J>rainage  having  been  provided^  and  all  hannorrhage  stopped,  the 
wound  is  lit^btly  dusted  with  iodoform,  the  muscles  united  with  one 
or  two  chroinie-gut  sutures,  and  the  wound  closed,  tbe  limb  being  kept 
raised  and  Hexed. 

Operation  at  the  Junction  of  the  Lower  and  Middle  Third  of  Leg 
(Fig.  2/ir  b}.— An  incision  about  two  inches  and  a  half  long  is  made  in 
the  line  of  the  artery ;  in  the  upper  part,  tliis  incision  will  be  about  one 
inch  from  the  tiliia.  The  white  line  and  the  interval  between  the 
tibialis  antieus  and  the  extensor  proprins  pollicis  are  both  looked  and 
felt  for.  The  deej)  fa^scia  being  divided  and  the  muscles  relaxed  and 
retracted,  the  artery  is  fotind  surrounded  by  its  renm  comites.     The 

I  needle  must  be  passed  from  ^^^thout  inwards, 
woi 
woi 
nee 
abc 
art< 


I 


I 


I 
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Indications. — As  these  are  extremely  few,  and  as  in  the  case  of  a 
wound  of  the  vessel  (whicli  is  very  rarely  met  with)  the  best  course 
would  be  to  enlai-ge  the  wound,  any  formal  operation  for  its  ligature 
need  only  be  very  briefly  described. 

Belatio^s. — The  peronteal  artery  comes  off  from  the  posterior  tibial 
about  one  inch  below  the  popliteus^  descends  at  first  parallel  with  this 
arten,*  but  separated  frum  it  by  the  [)osterior  tibial  nerve ;  it  then  passes 
oiitwai'ds  to^vai'ds  the  fibula,  and  runs  do\vn  between  this  bone  and  the 
llexor  longus  hallucis.  In  the  upper  part  of  its  course  it  lies  upon  the 
tibialis  posticus,  and  is  covered  by  the  soleus. 

Operation.— To  tie  the  artery  when  no  wound  is  present  to  guide  the 
surgeon,  an  incision  three  inches  long  should  be  made  along  the 
fmsterior  boriler  of  the  fibula,  with  its  centre  at  the  junction  of  the 
upper  and  middle  thirds  of  the  leg.     The  gastrocnemius  being  drawn 

I        •  Though  in  Fig.  270  >1.  Farabinif  figures  the  director  introduced  from  without,  he 
H    dlrcctis  that  it  he  passed  as  dcscriUid  above,  and  figurea  it  so  in  atiother  illuatratioD. 
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aside,  and  the  soleus  separated  from  its  attachment  to  the  fibnla,  tl 
special  deep  fascia  is  slit  up,  and  the  artery  sought  for  close  to  the  fibula.  I 


AltPITTATION    OP   THE    LEG. 

Different  Methods.— (Figs.  272-278). 

I.  Lateral  Flaps  (Fijr?.  272-275).     2.  Toale'e  Kectangmlar  Flaps 
(Figs.    276-278).     3,  Antero-poatarior   Flaps   of  Skin.      4.  Antero- 


Fics>  273 


Flo.  27 1. 


Amputation  of  the  leg  by  l«t«iml  fl«p». 
(FftmbeufJ 


ADiputation  of  Iht  lef^  h} 
Imt^rmt  flaps.  Tlie  musclM  an* 
b«iDg  severed  willi  cirtukf 
ftWMpii  of  tbe  kniie. 


posterior  Flaps,  Anterior  of  Skin,  Posterior  by  Transfixion  of 
MuBcle,     5.  Circular. 

I  shall  only  describe  the  first  two.  as  they  will  be  found  adapted  to  all 
emergpncie?.  and  to  be  devoid  of  the  disadvantages  of  the  others* 

I .  Lateral  Skin  Flaps,  with  Circular  Diviaion  of  the  Muscles,  Sic, 
— This  is,  I  believe,  a  method  not  w^ell  known  beyond  Guy's  and  thos^- 
who  have  been  taught  thei-e.  It  will  not  only  be  found  most  cctnvenient 
at  the  time,  but  it  also  gives  very  satisfac*tor\-  results  afterwards.  Th« 
blood-supply  is  well  and  equally  distributed  to  the  lateral  flaps,  one  can 
be  conveniently  cut  longer  than  the  other,  and  they  ai-e  more  easily 
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I 


I 

I 


shaped  and  dissected  up  than  anteroposterior  skin-13aps,  while  no  mass 
of  muscle  is  left  to  drag  away  from  and  expose  the  bones^  as  in  the 
antero-posterior  flaps,  with  the  anterior  of  skin  and  the  postenor  by 
transJlxion. 

Operation  (Fign.  272-275)- — The  femoral  artery  having  been  com- 
niandfd,  the  leg  brought  over  the  table,  and  the  damaged  or  diseased 
parts  bandaged  in  carbolised  lint — so  as  to  give  the  assistant  a  firm  hold 
and  also  to  prevent  his  soiling  the  flaps  later  on — the  opposite  ankle  is 
tied  t0  the  table.  Tiie  surgeon,  standing  to  the  right  of  the  lirab,  places 
his  left  index  on  the  crest  about  an  inch  below  the  tubercle,  and  his 
thumb  at  a  corresponding  point  behind  in  the  centre  of  the  limb. 
Looking  o%^er  he  inserts  his  knife  close  to  the  thumb,  and  cuts  on  the 
side  of  the  linib  farthest  from  him  a  lateral  flap  broadly  oval  in  shape 
and  three  inches  long,  ending  at  the  index  linger,  from  which  point, 
without  removing  the  knife,  a  similar  flap  is  marked  out  ending  on  the 
back  where  the  lirst  began.     Flaps  of  skin  and  fascia  are  now  dissected 


Fio.  274. 


Fm,  275. 


Ampntatiou  of  the  leg  at  the  Bfiat  of  election^ 
by  lateral  fiapH,  a  good  stump  resulting 
(Farabeuf,) 


Amputation  of  the  leg  by  lateral 
flaps,  at  the  seat  o!  election.  The 
posterior  niiiseleft,  cot  too  high, 
have  retracted  greatly,  and  an  ugly 
conical  stump  is  the  result,  (Fara- 
beul) 


up*  and  the  muscles  all  cut  through  with  a  circnlar  sweep  of  the  knife 
at  the  intended  puint  of  bone-section,  this  sweep  being  repeated  two  or 
three  times  till  the  soft  parte  are,  all,  cleanly  severed.  The  posterior 
muscles  should  be  cut  a  little  longer  than  those  in  front,  owing  to  their 
greater  retraction  (Figs,  274,  275).  The  interosseous  membrane  ia  next 
divided,  so  that  it  shall  not  be  frayed  by  the  saw%  and  with  one  finab 
firmly  drawn,  circular  sweep  the  periosteum  is  grooved  for  the  saw.* 
This  is  then  applied  with  the  following  ifrecaidion^.  The  position  of 
the  fibula  behind  the  tibia  and  its  much  smaller  size  must  be  remem- 
bered, lest  it  be  splintt^red.  This  may  be  avoided  by  rolling  the  leg 
well  over  on  to  the  inner  side*  and  placing  the  saw  well  down  on  the 
outer  side  so  as  to  start  the  section  of  the  bones  simultaneously,  and 
thus  ensure  complete  division  of  the  fibula  before  the  tibia.  This 
object  may  also  be  effected,  if  the  leg  is  held  in  the  ordiuarj'  position, 
by  applying  the  saw  to  the  tibia,  and  remembering,  when  this  bone 
has  been  sawn  half-through,  to  depress  the  handle,  and  thus  complete 

•  Nowadays,  with  antiseptic  precautions,  the  old  need  of  periosteal  ft&pn — Tias.,  to 
keep  pug,  kc,  out  of  the  diplae  and  medullary  canal — is  no  longer  preaent.  Further- 
more, these  flaps  are  very  difficult  to  raise,  unless  inflamed,  eipeciaUy  in  the  thin 
perioatenm  of  adults. 
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the  section  of  the  bones  simultaneously.  In  either  case  the  saw  fthould 
b(!  used  lightly  and  quickly,  with  the  whole  length  of  the  blade,  and 
without  jannning.     As  the  gliarp  projecting  angle  of  the  crest  tends  to 


Teale. 


come  throuf^h  tlie  anterior  angle  of  the  flaps,  this  may  be  sawn  off 
oblicfiiely  after  the  bones  are  sa\Mi. 

Teale*s  Amputation  by  Rectangular  Flaps  (Figs.  276-278). — This 
method  h  rarely  employed.  In  hospital  practice*  where  amputation  of 
the  leg  u  usually  called  for,  amputation  at  **  the  seat  of  election,"  so 
that  the  patient  can  bear  his  weight  on  parts  used  to  pressure,  i^ 
always  preferable,  and  lateral  flaps  gi%'e  here  th©  best  results,  at  tlie 
least  expense  of  tissue,  and  in  the  shortest  time.  In  the  better  nuib 
of  life,  where  the  patient  can  afford  and  use  comfortably  a  well-mould 
leather  socket,*  a  longer  stump  may  be  made,  as  the  pressure  will 
not  be  taken  on  the  face  of  the  stump,  but  distributed  over  the  socket/ 


Advantuffes, —  i.  The  covering  for  the  bones  is  ample,  and  the  tlapi 
come  together  \nthout  tension.t     2.  The  way  in  wliich  the  flaps  are 

*  Hospital  patients  occasiouaUj  aak  for  and  got  together  the  moncj,  on  the  fi»l 
occasion,  for  one  of  these  expensive  legs.  The  well-moulded  socket  on  which  thf 
bearing  of  the  weight  comfortably  depends  b  qnite  lULfitted  for  the  hard  wear  mJ 
tear,  perspirationB,  &e.,  10  which  it  will  be  snbmitted. 

t  Save  when  inaitraied,  the  difficulty  of  getting  the  anterior  flap  into  position  I* 
then  often  considerable. 
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united  favoui's  drainage  during  healing,  and  provides  a  scar  well  out  of 
the  way  of  pressure.     3.  The  i^tuinp  liears  pressure  well. 

Disadvankiifes, —  i.  It  is  an  expensire  method,  involving  a  high 
section  of  the  bones*  2.  The  long  anterior  Bap  may  i^lough.  3.  If 
perfurnied  with  the  accuracy  of  its  introducer,  it  involves  more  time 
than  that  by  lateral  Haps  (vide  sujtra),  and  is,  thus,  not  suited  to  cases 
of  shock. 

Operation. — I'he  preparatoiy  steps,  and  the  position  of  the  operator 
and  patient,  are  as  at  p.  673.  Tlie  surgeon  having  measured  the 
circumference  of  the  limb  at  the  spot  where  he  intends  to  saw  the 
bones,  and  placing  here  his  left  index  and  thumb  on  the  tibia  and 
fibula,  traces  out  a  long  rectangular,  anterior  iiap  which  is  to  be,  both 
in  its  length  and  breadth,  equal  to  half  the  above  circumference. ♦  In 
tracing  this  Bap  the  incision  starts  from  the  index  finger,  runs  down 
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Teal©: 

along  the  bone  fai'thest  from  the  surgeon  for  four  inches  and  a  half  (if 
the  circumference  at  thf*  site  of  lioue-section  is  nine  inches),  then 
crosses  the  limb,  cutting  all  the  structures  clown  to  the  hones^ — this  end 
of  the  flap  being  also  four  inches  and  a  half  wide — and  then  travels  up 
along  the  opposite  bone  to  t]ie  surgeon  s  thumb,  Tlie  anterior  flap  is 
then  dissected  up  partly  with  the  knife — ejj.,  on  the  inner  side,  where 
the  scanty  coverings  must  be  raised  as  thick  as  possible  and  w^thout 
scoring,  partly  with  the  knife  and  partly  with  the  finger  on  the  outer 
aspect,  where  the  extensors,  anterior  tibial  vessels,  and  nerves  must  be 
stripped  uii.  uninjured,  from  the  interosseous  membrane  (Fig,  277).  The 
posterior  flap,  wliich  has  been  ]ireviously  marked  out  fully  one-third  in 
length  of  the  anterior,  is  now  made  l:>y  the  surgeon  looking  over  the 
lirab  antl  passing  his  knife  beneath  it,  and  cutting  everything  down  to 
the  bones.  It  is  next  raised  as  high  as  the  point  where  the  bones  are 
to  be  sawn.  The  interosseous  membrane  and  the  bones  are  then 
attended  to  with  the  precautions  given  at  p,  673. 


•  lu  the  lower  third,  whftre  the  htg  tapers  quickly,  care  mush  be  taken  to  keep  this 
%p  of  the  fame  width  below  aa  it  is  abo^^e. 
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The  vessels  being  secured  and  drainage  provided,  the  anterior  flap  is 
folded  over  the  bones  (care  being  taken  not  to  double  it  too  sharply),  its 
cut  end  stitched  to  the  cut  end  of  the  posterior  flap,  and  the  portion 
folded  below  the  bones  stitched  to  that  folded  above  them  (Fig.  278). 


SEQUESTBOTOMY. 

As  the  removal  of  necrosed  bone  is  most  frequently  required  in  the 
leg,  the  above  operation  will  be  described  here. 

Indioations. — The  question  will  often  arise  as  to  whether  the  case  is 
ripe  for  operation.  The  chief  points  bearing  upon  this  and  the  loose- 
ness of  the  sequestrum,  are — (i)  The  time  that  has  elapsed  since  the 
beginning  of  the  illness  ;  thus,  two  to  three  months  will  probably  be 
required  in  the  case  of  the  tibia,  but  more  likely  six  in  that  of  the 
femur;  (2)  the  age  and  general  health*  of  the  patient.  The  younger 
the  patient,  and  the  more  vigorous  his  vitality,  the  more  rapidly  will 
the  sequestrum  become  detached ;  (3)  the  size  of  the  sequestrum.  The 
larger  and  more  tubular  the  sequestrum,  the  slower  will  be  the  process ; 
(4)  the  feel  of  the  sequestrum.  When  steel  probes  announce  this  to  be 
ary,  hard,  and  ringing,  exploration  is  justified,  especially  if  the  seques- 
tinim  can  be  felt  to  be  loose  or  depressed  by  the  probe ;  (5)  the  size  and 
amount  of  the  new  shell  of  bone.  Tlie  more  distinct  this  is,  the  more 
probable  is  it  that  the  process  of  separation  is  complete. 

Operation.f — This  should  be  always  conducted  with  strict  antiseptic 
precaution  throughout,  for  these  reasons — (a)  to  prevent  any  risk  of 
setting  up  septic  osteo-myelitis ;  (/>)  to  diminish  the  amount  of  sup- 
puration, and  so  the  risk  of  necrosis  after  the  interference  with  the 
periosteum  which  is  entailed  by  the  operation. 

The  limb,  having  been  rendered  evascular  by  vertical  elevation  while 
the  patient  is  taking  the  anaesthetic,  and  the  application  of  Esmarch's 
bandages,  is  firmly  supported  on  sand  bags,  steel  probes  are  placed  in 
the  cloacae  which  mark  the  limit  of  the  disease,  and  with  a  strong- 
backed  scalpel  the  surgeon  makes  an  incision  between  them  on  the 
inner  surface  of  the  tibia  down  to  the  bone.  If  only  one  sinus  is^ 
present,  this  will  probably  be  taken  as  the  centre  of  the  incision.  This 
incision  should  be  made  to  surround  the  sinus  or  sinuses  so  that  the 
edges  of  these  are  removed.  The  soft  parts  being  reflected,  with  every 
care  of  the  periosteum,  partly  with  the  finger,  partly  with  a  blunt  dis- 
sector, the  new  sheath  of  bone,  spongy  and  vascular,  is  thoroughly 
exposed.  This  is  then  cut  into  and  sufficiently  removed  with  a  chisel 
and  mallet,  to  expose  its  cavity  completely  from  end  to  end.J  The 
sequestrum  is  now  removed  with  sequestrum-forceps,  or  prised  out  with 


♦  Freedom  from  syphilis  and  phthisis  will  be  noted. 

t  It  is  supposed  here  that  the  sequestrum  is  one  of  considerable  size. 

t  Mr.  Howse  (Brit,  Med.  Jonrn.^  1874,  vol.  i.  p.  475)  lays  great  stress  on  the  need  of 
this.  The  new  bono  should  be  removed  as  far  as  the  probe  can  be  passed  upwards  or 
downwards  inside  it,  so  as  to  make  the  whole  easily  granulate  up  from  the  bottom. 
Otherwise,  the  part  that  is  not  laid  open  will  very  likely  persist  with  a  sinus.  Further- 
more, laying  the  whole  cavity  open  not  only  ensures  its  granulating  up  from  the 
bottom,  but  also  allows  of  the  removal  of  all  ill-formed  granulation  xnateriaL 


SEQl'ESTROTOMW 

an  elevator.  If  too  lar^e,  it  must  be  divided  witli  cutting-forceps.  The 
bed  of  ill-furraed  grauulation-tissu©  in  which  the  sec|ue3truni  lay  is  then 
carefully  examined  for  any  small  bit  which  may  be  concealed,  and  this 
tissue,  together  with  that  lining  the  sinuses,  is  all  scraped  away  with  a 
shaqi  spoon,  aud  the  cavit}*  left  thoroughly  cleansed  by  free  swabbing 
with  hot  carbolic  solution  ( i  in  30).  Wiien  the  surgeon  is  satisfied  that 
all  the  mischief  has  been  removed,  he  plugs  the  resulting  cavity  care- 
fully with  gauze  wrung  out  of  carbolic  lotion  f  i  in  20),  dusted  with 
iodoform,  bandages  tliese  dressings  firraly  on  while  the  limb  is  elevated, 
and  not  till  then  removes  the  Esmarch*8  bandage.     If  the  bandage  h 

Fio.  279. 
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removed  before  the  dressings  are  applied,  such  free  venous  oozing  takes 
place  that  the  plugs  ai'e  at  once  loouened  and  renden^d  inefficient,  and 
the  wound  has  to  be  redressed  shortly*  The  limb  is  kept  raised  on  a 
back  splint  and  an  injection  of  morphia  given,  if  needed. 

In  order  to  curtailthe  period  of  after-treatment,  which  is  extremely 
prolonged  and  tedious  owing  to  the  Hlowueas  with  which  healing  take» 
place  in  the  large  cavity  left,  an  atU^mpt  may  b+^  made  in  some  cases  to 
raise  a  flap  which  includes  the  anterior  portion  of  the  involacmra,  aa 
shown  in  Fig.  279.  The  Hap  h  ard  is  first  marked  out  by  »kin  inciaionfl 
t>««.;«rr  down  to  the  Injue,  and  the  latter  then  divided  along  the  lines  of 
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incision  with  a  sharp  chisel  or  osteot<jme.  This  having  been  done,  the  1 
is  prised  up  sufficiently  to  expose  the  cavity  in  which  the  se<jiiestnmi 
lies,  and  the  latter  then  i*eraove<i.  All  the  granulation  tissue  lining 
the  cavity  and  the  siTiiii*es  is  now  thoroughly  removed  \nth  a  sharp 
spoon,  and  the  skin  forming  the  margins  of  the  sinuses  excised.  Tlie 
cavity  in  the  bune,  the  sinuses*  and  the  surrounding  skin  nre  now 
thoroughly  cleansed  with  hot  carbolic  solution  (i  in  30)  or  biniodide 
of  mercy ry  solution  (l  in  looo),  the  flap  replaced  and  sutured,  and  the 
wound  dressed.  In  a  few  eases  thus  treated,  where  the  attempt  at 
rendering  the  wound  aseptic  has  been  successful,  rapid  healing  br 
organisation  of  blood-clot  may  take  place. 

A  further  attempt  may  be  made  to  promote  primary  union,  where 
either  the  old  operation  or  the  above  modiiiciition  has  been  performed, 
by  the  use  of  demlcifiet}  cuncefhus  hone.  The  success  of  this  plan 
depends  entirely  upon  the  production  of  an  aseptic  wound.  Every 
effort  must  therefore  be  made  by  thorougli  curetting,  and  cleansinj^ 
with  antiseptics,  to  attain  this.  The  decalcified  bone  is  introduced  in 
small  pieces  together  with  st-erilised  iodoform  until  the  cavity  is  filled. 
The  wound  is  now  closed  by  suturing  the  periosteum,  and  then  the  skin 
if  the  old  operation  has  been  performed,  or  by  replacing  the  tlap  if  the 
ost^o-plastic  method  has  been  adopted.  Primaiy  union  will  only  take 
place  if  asepsis  has  been  obtainefl ;  if  not,  suppuration  will  occur,  when 
the  cavity  will  probably  have  to  be  cleared  out  and  made  to  heal  from 
the  bottom  by  g  rami  I  at  ion. 

Two  quBstions  with  regard  to  seqnestrotomy  require  to  be  alluded 
to— viz.,  that  of  performing  early  sub -peri  osteal  resection — ue,,  as 
soon  as  the  bone  is  dead,  and  before  any  sliell  of  new  bone  has  formed 
around  it,  and  that  of  amputation. 

Early  Sub-periosteal  Resection. — ifr.  Holmes  {Snn/ical  Trmtnent 
of  Chil^ireus  TJistmse^,  p.  385  )  has  flisenssed  this  question,  and  given  the 
following  adva7iia(iefi  and  liUafh-anfafjeii  :  '*  Tlie  advania*jes  of  sub- 
periosteal resection  of  tlie  shaft  of  the  bone  over  the  expectant  ti'eat- 
ment  are:  (i)  That  it  takes  away  what  is  a  source  of  very  acute  and 
dangerous  constitutional  irritation,  and  (2)  that  it  avoids  the  embarrass- 
ment of  future  operations,  and  the  tediousness  of  the  convalescence 
which  follows  on  the  in%*agination  of  a  large  sequeBtrnm."  The  chief 
drawback  is  the  risk  of  more  or  less  shortening. 

The  certainty  of  shortening  here,  although  the  fibula  is  present  to 
act  as  a  stay,  to  prevent  any  approximation  of  the  ankle  to  the  knee,  is 
a  most  serious  drawback,  and  when  coupled  with  the  fact  that  the 
patients  who  would  be  submitted  to  early  sulvperiosteal  j*esection  are 
often  oidy  just  recovered  from  a  very  prostrating  illness,  seems  to  me 
to  be  strongly  against  it  in  most  cases. 

Question  of  Amputation. — The  following  are  some  of  the  conditions 
which  will  call  for  this  operation  :  (l)  Wlien  the  patients  vitality  is  so 
low  as  to  be  unalde  to  repair  the  wound  of  an  early  sub-periosteal 
resection,  or  to  stand  tht^  tax  upon  it  of  the  expectant  treatment ; 
(2)  When  the  epiphyses  are  perforated,  and  the  knee  or  ankle  (e&jje- 
cially  if  both  are  affected)  are  involved;  (3)  If  a  condition  of  chronic 
septicaemia  is  present;  (4)  If  the  general  health,  from  the  presence  of 
phthisis,  lardaceoiis  disease,  or  syphilis,  is  much  impaired. 


The  following  special  points  for  consideration  arise  lieit?— viz.,  (i) 
The  reduction  of  protrmiing  fragments  and  t!ie  treatment  of  splinters ; 
(2}  The  treatment  of  the  woiiiid  ;  (3)  (.*DnijvlieaHon8 ;  (4)  The  question 
uf  amputation. 

(1)  ProiiniMon  of  FraipnenL'i. — It  is  usually  the  upper  one  which  pro- 
trudes. The  difficulty  of  reduction  is  in  proportion  to  the  oblif|uity  of 
the  fracture,  the  bugth  of  the  protruding  bone,  and  the  amount  of 
gpasni.  The  woujkI  having  been  freely  enlarged,  an  attem})t  must  be 
made  by  extension  and  ix)tation  to  bring  the  fragments  into  accumte 
apposition.  This  will  often  be  facilitated  by  means  of  a  strong  elevator 
inserted  between  the  fragments,  and  used  as  a  lever.  Division  of  the 
teudo-A chilli 3  or  possibly  of  other  tendons  may  also  lie  found  necessary 
before  satisfactory  reposition  can  be  accomplished.  Failing  all  these, 
part  of  the  bone  must  be  removed  w^ith  a  narrow-bladed  saw^  (Adams' 
osteotomy  saw  will  l>e  found  vety  useful),  care  being  taken  to  separate 
the  periosteum  first,  and  to  protect  the  soft  parts  with  a  blunt  dissector 
jiassed  under  the  bone  and  by  retractor.  If  the  bone  is  splintered,  some 
judgement  is  recpiiredas  to  what  pieces  to  remove.  Those  which  are  still 
adlierent  by  their  jieriosteum  should  be  lefL  Those  completely  torn 
away  must  be  removed,  whether  tliey  cany  their  periosteum  or  not. 
As  to  a  third  set  partly  adheretit,  partly  not,  these,  as  a  rule,  partially 
die  in  proportion  to  the  injury  to  their  periosteum,  and  keep  up  for  a 
long  rime  irritation,  and  delayed  union  with,  perhaps,  suppuration,  &e. 
They  must,  theiY^fore,  as  iar  as  practicable,  be  removed.  If  after  re- 
duction it  is  found  that  there  is  any  considerable  tendency  to  the  repro- 
duction of  the  deformity,  the  fragments  must  be  fixed  either  by  means 
of  silver  wire,  steel  screws  as  suggested  by  Mr.  W.  A.  Lane,  or  Fark- 
hiirs  clamp  (vifle  p.  631},  the  choice  between  these  methods  depending 
upon  the  conditions  present  and  tlie  practice  of  the  surgeon  oj^rati ng. 

(2)  In  the  trfiafment  of  the  irfmnd  the  one  great  object  is  to  convert 
the  fracture  as  soon  as  possible  into  a  simple  one.  In  a  few  cases, 
sealing  a  small,  clmn  cut  wound  at  once  with  dry  gauze,  and  collodion 
and  imloform,  or  tinct.  benz,  co,,  may  be  sufficient.  But  in  those  cases, 
conunon  enough  in  large  hospital  practice,  "where  the  wound  is  extensive 
and  lacerated,  and  accompanied  by  great  contusion  of  the  soft  parts, 
with  abundant  blood  extravasation,  with  much  commiinition  of  frag- 
ments and  injur\^  to  the  periosteum,  or  where  the  fracture  is  complicated 
with  a  dislocation,  the  following  method  \rill  be  found  to  give  the  best 
results. 

While  an  anaesthetic  is  given,  the  whole  limb  is  thoroughly  cleansed 
with  turpentine,  hot  soap  and  water,  and  warm  i  per  cent,  lyaol  aoln- 
tion.  The  wound  having  been  freely  enlarged  and  all  recesses  well 
opened  up,  and  any  portions  of  ragged  skin  and  muticle  trimmed  off, 
the  blood-clot  is  washed  away  and  the  whole  surface  of  the  ^vound 
thoroughly  rubbed  over  with  sw^abs  soaked  in  hot  carbolic  solution 
(i  in  30)  or  biniodide  of  mercury  (l  in  icxxd).     The  fragments  are  now 

♦  From  the  frequencj  with  which  theie  occur  in  the  leg  this  subject  will  be  treated 
here*  The  ftccoimt  i^  taken  Urgcly  from  the  article  "  Fractures/'  ^Sfftt.  (fSurf,^  toL  « 
"421,  which  I  re- wrote  in  1882, 
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reduced  and  fixed  as  already  described  (vide  supra),  and  counter  punc- 
tures made  for  drainage  as  may  be  found  necessary.  All  haemorrhage 
being  now  arrested,  and  any  torn  nerves  pared  and  sutured,  the  re- 
cesses of  the  wound  are  dried  with  sponges  on  holders ;  powdered 
iodoform*  is  then  dusted  in,  dressings  of  carbolised  iodoform  or  cyanide 
gauze  applied,  and  the  limb  put  up  either  in  a  back  and  two  side  splints, 
or,  according  to  Mr.  Croft's  directions,  in  plaster  of  Paris.  Of  the  two 
I  prefer  the  former,  in  severe  cases,  for  the  first  week ;  infrequent 
dressings,  wherever  practicable,  are  most  essential. 

(3)  Complicaticnis. — My  space  will  only  allow  me  to  enumerate  these. 
They  are  local  and  general.  The  former  include  pruritus,  vesicles, 
ecchymosis,  suppuration,  oedema,  phlebitis,  gangrene,  ostitis,  caries, 
necrosis,  muscular  spasms,  dislocations,  and  implication  of  a  neigh- 
bouring joint.  The  general  complications  are  such  as  are  common  to 
all  injuries — viz.,  traumatic  fever,  delirium,  erysipelas,  septicaemia, 
pyaemia,  hectic,  tetanus,  jaundice,  and  retention  of  urine;  in  older 
patients  a  tendency  to  hypostatic  congestion  and  broncho- pneumonia, 
and  finally,  in  a  few  cases,  pulmonary  fat-embolism. 

(4)  (Question  of  Amputation, — The  following  are  amongst  the  condi- 
tions I'equiring  primar}'  amputation:  (i)  When  a  limb  is  torn  off  by  a 
cannon-ball,  a  portion  of  shell,  or  by  machiner}'.  (2)  When  the 
division  of  the  soft  parts  is  nearly  complete,  except  in  the  case  of  a 
clean  cut  across  the  phalanges,  metacarpus,  or  metatarsus;  even  the 
forearm  may  occasionally  be  saved  under  similar  circumstances. 
(3)  When  there  is  much  actual  loss  of  soft  parts,  as  when  one  side  of 
a  limb  is  torn  away,  or  the  skin  is  extensively  peeled  off.  (4)  When, 
with  or  without  great  comminution  of  the  bones,  there  is  much  bruising 
and  laceration  of  the  soft  parts,  with  protrusion  of  muscular  bellies,  and 
extensive  tearing  up  of  deep  planes  of  areolar  tissue.  (5)  In  some 
cases  when  the  principal  artery  and  nerves  of  the  limb  are  both  divided, 
thus,  in  the  case  of  the  lower  limb,  primary  amputation  will  usually  be 
required.      (6)    In   certain   cases   of  severe   haemorrhage,  primary  or 

•  This  most  valuable  drug  is  not  sufficiently  used  in  these  cases.  I  may  briefly 
mention  three  cases  in  which  limbs  were,  I  think,  saved  by  it.  One  was  a  very  severe 
compound  fracture  of  the  femur  in  a  man,  aged  46,  who  feU  twenty-two  feet  on  to  the 
banks  of  the  Thames,  striking  a  stone  buttress  as  he  went  down.  I  saw  him  about  an 
hour  after  the  accident.  The  fragments  were  much  displaced  and  overlapping,  the 
lower  one  being  also  split  vertically,  but  not  so  far  as  the  knee-joint.  The  ends  of 
both  were  bare,  and  the  vastus  externus  and  hamstrings  were  lacerated,  the  injury 
having  been  made  greater  by  the  patient  having  been  lifted  oflf  the  mud  on  to  which 
he  fell  into  a  boat,  and  then  into  a  cab.  Ether  having  been  given,  the  external 
wound,  through  which  the  vastus  externus  protruded,  was  freely  enlarged,  and  its 
recesses  well  washed  out  with  i  in  30  carbolic  acid  solution,  as  advised  above.  About 
5j  of  iodoform  was  then  carried  down  right  between  the  fragments  by  means  of  the 
finger  and  a  narrow  spatula,  and  two  large  drainage-tubes  inserted.  An  aseptic  result 
was  secured  from  the  first  and  maintained,  throughout,  by  the  dresser  (Mr.  J.  H. 
Lister),  the  man  making  an  excellent  recovery.  The  second  case  was  that  of  a  com- 
pound comminuted  fracture  of  the  leg,  with  wound  of  the  anterior  tibial  artery 
(mentioned  at  p.  668).  The  third  occurred  in  a  boy  with  compound  separation  of  the 
lower  epiphysis  of  the  tibia,  in  which  two  inches  of  the  protruding  diaphysis  were 
removed.  The  case  did  so  well  after  the  introduction  of  iodoform  and  the  other 
precautions  already  given,  that  the  first  dressings  were  not  removed  tiU  the  ei»** 
day,  and  the  lad  recovered  with  an  excellent  limb. 
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secondary.  On  this  subject  I  must  refer  my  readers  to  the  remarks 
already  made  at  p.  663.  (7)  Some  cases  of  compound  fracture  of 
large  joints — viz.,  when  one  bone  is  shattered  or  more  than  one  is 
broken ;  when  there  is  much  laceration  of  the  ligaments ;  when,  in 
addition  to  comminution  of  the  bones,  there  is  much  contusion  of  the 
soft  parts,  especially  if  complicated  with  division  of  an  artery ;  when  the 
foreign  body  which  has  caused  the  fracture  remains  in  the  joint,  or, 
projecting  into  it  from  its  bed  in  the  bone,  cannot  easily  be  removed,  or 
when  there  is  much  damage  to  the  articular  surfaces.  It  will  be  under^ 
stood  that  all  these  forms  of  injury  are  most  fatal  when  affecting  the 
knee  or  hip  ;  in  dealing  with  other  joints  much  greater  latitude  may  be 
allowed. 

Finally,  before  deciding  on  amputation,  the  surgeon  must  take  into 
consideration,  in  addition  to  the  above  points  which  concern  the  fracture 
itself,  any  general  information  to  be  gained  about  the  patient  himself. 
Thus,  the  age,  constitution,  habits,  any  sign  of  visceral  disease,  and 
the  appearance  of  the  patient,  are  all  points  of  material  importance  in 
coming  to  a  decision  between  amputation  and  an  attempt  to  save  the 
limb.  Thus,  to  make  my  meaning  clearer,  there  are  no  more  anxious 
cases  than  severe  compound  fractures  in  dwellers  in  large  towns,  who 
are  past  middle  life,  flabbily  fat,  with  dilated  venules  about  the  cheeks 
and  nose,  whose  conjunctivae  are  slightly  jaundiced,  the  urine  of  low 
specific  gravity  and  perhaps  albuminous.*  The  surgeon  must  here  bear 
in  mind  that  saving  the  patient's  life  is,  after  all,  of  more  importance 
than  the  preservation  of  his  limb. 

In  performing  amputation  in  these  cases  of  compound  fracture  it  is 
always  to  be  remembered  that  the  injury  is  not  so  localised  as  would 
appear  from  the  surface ;  thus,  in  compound  fracture  of  the  leg  there  is 
often  extensive  loosening  of  the  skin  from  the  deep  fascia,  and  extrava- 
sation of  blood  into  the  deep  planes  of  connective  tissue  for  some 
distance  above,  the  knee-joint  being  perhaps  full  of  blood,  and  its 
cartilages  bruised.  In  such  cases,  if  amputation  be  performed  just 
above  the  injur}%  slougliing  and  separation  of  the  flaps  will  inevitably 
follow.  On  the  other  hand,  in  cases  of  severe  compound  fracture  of  the 
thigh,  where  amputation  is  required  high  up,  it  will  be  found  better 
practice  to  amputate,  in  part  at  least,  through  injured  tissues. t 

If,  in  addition  to  the  fracture,  there  are  serious  injuries  to  other 
organs,  immediate  amputation  is  useless  or  injurious.  The  only  chance 
of  recover}'-  here  is  afforded  by  secondary  amputation  after  the  early 
dangers  are  past. 

Secondary  amputation  may  be  required  for  profuse  suppuration  with 
hectic,  for  gangrene,  or  uncontrollable  hsemoiThage.  The  decision 
must  here  be  made  according  to  the  needs  of  each  case.  The  surgeon 
must,   if    possible,    wait  till   the   traumatic   fever   and    constitutional 

*  Note  will  also  be  taken  of  the  occupatiou.  as  in  brewers'  draymen  and  commercial 
travellers. 

f  Thus,  in  the  case  of  a  young  railway  porter,  whose  thigh  was  smashed  by  a 
railway  accident  at  £psom,  I  performed  amputation  at  the  level  of  the  lesser 
trochanter,  in  preference  to  the  hip-joint.  The  damaged  flaps  sloughed,  as  I 
expected,  bat  the  patient  made  a  good  recovery,  after  the  removal  of  some  dead  bone. 
The  precautions  already  given  against  shock  (p.  584)  will,  of  coarse,  be  taken  in 
these  cases. 
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disturbance  are  subsiding,  till  the  temperature  has  begun  to  fall, 
and  till  all  redness,  erysipelas,  and  sloughing  have  ceased.  On  the 
other  hand,  if  the  operation  be  deferred  till  the  powers  of  the  patient 
are  running  down  from  profuse  suppuration  and  hectic,  and  till 
confirmed  asthenia  has  set  in,  the  period  of  performing  it  will,  veiy 
probably,  have  passed  away. 

At  a  still  later  period  the  operation  may  be  desired  by  the  patient,  if, 
in  consequence  of  non-union,  incurable  deformity,  or  tedious  bone 
disease,  the  limb  has  become  an  encumbrance  to  him.  Some  of  these 
conditions  may,  of  com-se,  be  treated  by  resection,  osteotomy,  &c. 


OPEBATIVE    TBEATMENT    OF    SIMPLE    FBACTUBS8. 

Since  Mr.  W.  A.  Lane  (Clin,  Soc,  Trans,,  vol.  xxvii.)  first  brought 
forward  the  proposition  that  certain  simple  fractures  of  the  leg  should 
be  treated  by  open  incision  and  fixation  of  the  fragments  by  mechanical 
means,  considerable  attention  has  been  drawn  to  this  subject.  Although 
opinions  are  still  much  divided,  there  can  be  no  doubt  that  under  certain 
circumstances  such  treatment  is  the  best.  The  truth  of  Mr.  Lane's 
original  contention,  that  certain  of  these  fractures  could  not  be  satis- 
factorily reduced  by  any  means  short  of  operation,  was  certainly  not 
fully  realised  until  the  perfection  of  radiographic  methods  made  it 
possible  to  accurately  observe  the  efiects  of  extension  and  the  othw* 
means  usually  employed  in  the  treatment  of  such  cases. 

The  radiograph  has,  however,  demonstrated  the  fact  that  repeated 
attempts  at  reduction  by  extension  and  manipulation,  however  skilfully 
conducted,  \\411  fail  to  produce  a  satisfactory  result  in  certain  cases  of 
spiral  and  oblique  fractures  of  the  tibia.  A  free  incision  renders  it 
possible  to  overcome  the  displacement,  first  by  permitting  the  removal 
of  the  efiusion  and  blood-clot  upon  which  the  displacement  is  largely 
dependent,  and  second  by  allowing  of  direct  leverage  of  the  fragments 
in  the  required  direction. 

The  chief  objection  is  the  increased  risk  to  the  patient,  in  other  words 
the  dangers  of  woutid  infection.  Although  the  risk  of  converting  a 
simple  into  a  compound  fracture,  when  all  the  necessary  precautions  can 
be  taken,  and  when  the  surgeon  and  his  assistants  are  thoroughly 
conversant  with  the  details  of  aseptic  surgery,  is  a  comparatively  small 
one,  yet  it  must  be  borne  in  mind  that  the  conditions  here  are  not  all 
that  can  be  desired  for  the  performance  of  an  aseptic  operation.  For 
it  must  be  remembered,  in  the  first  place,  that  the  skin  is  often  in  such 
a  delicate  and  injured  condition  as  to  render  its  proper  preparation  far 
from  easy,  and  in  the  second  place  that  the  operation  is  performed  upon 
tissues  already  much  damaged,  and  hence  peculiarly  liable  to  infection. 
The  risk  should,  on  the  other  hand,  compare  favourably  with  that 
incurred  in  operating  upon  a  recent  fracture  of  the  patella,  since  this 
involves  the  opening  of  the  knee-joint. 

Before  deciding  to  operate  upon  any  given  case,  the  following  points 
should  be  carefully  considered: — (i)  Age, — Only  in  a  young,  healthy 
patient^  with  a  prospect  of  a  long  and  active  life,  should  operation  be 
advised. 

(2)  Sex, — This  treatment  will  very  rarely  bo  necessary  in  womer 
in  them  the  limb  will  not  be  required  to  bear  heavy  strains. 
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Mj)  OcciijtaHtyii. — This  is  of  great  importance,  for  a  snfGciently  good 
Bult   will    be    usually  obtained    hy  means    of   sj»Unts,  massage,  etc*, 
the  occupation  is    a   laborious    one  necessitating   the   putting 
great  strains  upon  the  fracturerl  limb. 

(4)  General  health,  luilnts,  etc, — The  bearing  of  intemperance,  i-enal 
EiBease.  diabetes,  etc.,  %vill  be  considered  here. 

Where  the  above  conditions  are  favonrable  to  operation^^ — ^wliere  the 
surroundings,  as  regarrls  the  projier  canying  out  of  an  aseptic  operation, 
are  satisfactory— and  where  repeated  attempts  controlled  by  radiography 
have  failed  to  satisfactorily  correct  the  displacement — operation  should 
undertaken. 
The  cases  thus  re^rjuiring  operative  interference  will  be  as  follows  : — 

1.  Certain  cases  of  spiral  fracture  of  the  tibia. 

2.  A  few  instances  of  oblique  fracture  of  the  tibia* 

3.  Certain  cases  of  Pott's  fracture. 
Operation.— The  skin  of  the  whole  leg  must  b*^  carefully   shaved, 

ien  gently  cleansed  with  hot  water  and  soap,  ether,  and  then  a  1  in 
500  solution  of  Ijiniodide  of  rnercui-y  in  methylated  spirit,  and  a 
dressing  oi'  bicyanide  gauze  applied  for  twent}^-four  hours?. 
L  After  the  patient  has  been  aniosthetised  the  skin  should  be  again 
RleanseLl  with  the  biniodide  of  mercury  or  other  antiseptic  solution* 
A  very  free  longitudinal  incision  is  now  made  over  the  seat  of  fracture 
down  to  the  bone,  and  the  soft  parts  carefully  sejvarated  sufficiently  to 
thoroughly  expose  the  fragments. 

AH  haemorrhage  must  now  be  arre^ited,  and  the  blcK)d-clot  around  the 
seat  of  fracture  retnoved  by  sponging  or  irrigation,  any  jagged  or  much 

cerated  muscular  tissue  being  snipped  away  with  scissors.     The  next 

ep  is  the  rediiciion  of  the  flisj^hfTmetif,  and  is  often  extremely  difficult. 

rhile  suitable  extension  is  made  by  iissi slants  pulling  upon  the  upper 
pan  of  the  leg  and  the  foot,  the  surgeon  prises  the  fragments  into  their 
correct  poeition  by  means  of  a  strong  elevator  and  lion  forceps,  any 
Itomminuted  fragments  being  at  the  same  time  accurately  lit  ted  into 
ftheir  proper  positions.  While  the  corrected  position  is  maintained  by 
lion  forceps  and  extension,  the  fixation  of  the  fragments  is  carried  out. 
-The  means  of  accomplishing  this  will  depend  upon  the  shape  of  the 
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fragments  and  the  choice  of  the  surgeon.  Silver  wire,  screws,  plates, 
ae  Parkhill  clamp  (p.  631),  and  a  number  of  other  appliances  have 
een  made  use  of  by  difier*i'nt  surgeons.  Of  these  strong,  pliable  silver 
ire  is  certainly  the  tnost  generally  useful,  and  will  be  found  efficient 
;»r  nearly  all  cases.  The  ^nT^khill  clamp  has,  however,  given  veryj 
V  results    in  r  of  cases,   and  is  well  worthy  of  an' 
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extended  trial ;  the  chief  objections  to  it  •  are  its  costliness  and  the 
resulting  open  wound. 

If  screws  are  used  they  should  have  a  wide  thread,  the  best  being 
those  recommended  by  Mr.  Lane  (vide  Fig.  280),  which  have  a  small 
head,  and  taper  but  slightly. 

Having  decided  upon  the  means  to  be  employed,  the  sui^eon  now 
proceeds  to  drill  the  bones  in  whatever  direction  is  most  suitable  for  the 
particular  case.     The  drills  should  be  sharp  and  well  tempered,  those 

Fio.  281. 


made  by  Weiss  for  Mr.  Lane  being  as  suitable  as  any.  If  a  screw  is  to 
be  inserted  the  drills  used  should  be  a  size  smaller  than  the  screw ;  the 
upper  part  of  the  hole  must  then  be  enlarged  with  a  reamer  (Fig.  281) 
of  the  same  size  as  the  shank  of  the  screw ;  and  a  counter-sink  should 
also  be  made,  for  the  head  of  the  screw,  with  a  burr.  The  fragments 
having  been  securely  fixed,  the  wound  is  well  dried,  and  then  sutured, 
a  small  drain  being  left  in  for  twenty-four  hours  if  there  is  much 
bruising.     Dressings  and  a  splint  are  then  applied. 


EXCISION    OF    VABICOSE    VEINS. 

This  method,  as  old  as  the  times  of  Celsus,  and  one  which  fell  into 
disuse  from  the  risks  of  pyaemia,  &c.,  was  revived  with  safety  some 
years  ago  by  Mr.  Da\^es-Colley  {O^ut/s  Hosp.  Reports,  1875,  p.  431), 
when  Lord  Lister  had  shown  how  the  old  dangers  might  be  avoidei 

Indioations. — Safe  as  this  operation  has  been  made,  it  is  to  be 
recommended  with  caution  owing  to  the  great  risk  of  recurrence.  K 
this  operation  is  largelj'  employed,  and  the  cases  are  carefully  watched, 
it  will  be  found  after  some  years  that  the  amount  of  permanent  benefit 
ensured  is,  in  many  cases,  very  small. 

Before  the  varices  are  removed  it  must  be  ascertained  that  the  better 
supported  deep  veins,  through  which  it  is  intended  that  the  blood  shall 
largely  return  after  the  superficial  ones  are  obliterated,  are  healthy* 
The  cases  best  suited  for  operation  are  :  (i)  Where  only  one  vein-trunk 
is  involved,  at  one  or  two  definite  parts  of  its  course.  (2)  Where  both 
saphenous  veins  are  involved,  but  again  definitely  and  locally.  The 
more  the  varices  are  longitudinal,  the  more  they  lie  in  the  lines  of  the 
trunk,  the  more  longitudinal  incisions  will  suffice,  the  more  satisfactory 
the  operation  and  the  better  and  more  lasting  the  results.  On  the  other 
hand,  where  the  enlargement  is  bilateral  and  general,  where  numerous 
communicating  veins  between  the  trunks  are  enlarged,  where  the  venous 

*  A  full,  tamid  condition  of  the  calves  points  to  a  Tariooae  state  of  tho  snxal  reioSf 
and  is  against  operation. 
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radicles  are  becoming  rlilated  and  their  ramifications  plexifomi,  the 
more,  in  short*  that  tlie  disease  ^hows  signs  of  being  a  general  one,  the 
more  %vill  the  result  be  disappointing.  Finally,  the  soft  parts  near  the 
varices  shy  old  be  in  a  healthy  condition,  free  from  dermatitis,  an^l  thus 
capable  of  being  ivnilered  aseptic,  and  of  uniting  quickly  afterwards. 
In  the  two  folluwing  conditions  operation  may  occasionally  be  called 
for,  though  the  conflitions  required  above  are  not  now  always  present. 
(3)  Where  many  varices  exist,  but  one  or  two  are  especially  trouble* 
some*  (4)  Where  many  varices  exisiit*  but  one  eispecially  is,  definitely, 
the  cause  of  an  idcer  tioulilesome  to 
heal,  and  perhaps  already  the  souix-e 
of  dangerous   bl celling  (Fig.  282). 

Operation. — The  skin  of  the  limbs 
should  be  shaved  and  preparefl  the  day 
before  the  operation,  and  the  com'se  of 
the  varicose  veins  then  marked  out  in 
the  following  manner.  The  cleaning  of 
the  .-skin  having  been  completed,  the 
patient  should  stand  in  order  to  distend 
the  veins,  the  outlines  of  which  are  then 
marked  on  the  skin  with  carbolic  fuchsin 
solution,  applied  either  with  a  camel- 
hair  brush  or  a  match-stick.  An  anti- 
septic dressing  is  then  applied  and  left 
in  place  until  the  time  of  operation. 
The  patient  having  been  aniesthetised. 
and  the  dressings  removed,  longi- 
tudinal incisions  are  made  over  the 
chief  varices — where  the  trunk  is  merely 
dilated  segments  about  tliree  inches 
long  fihoidd  be  removed— the  subcu- 
taneous fat  opened,  the  vein  exposed 
by  light  touches  of  tlie  knife  of  the 
whole  of  the  extent  which  it  is  proposed 
to  excise,  a  fine  ligature  is  then  tied 
round  the  lower  end,  the  vein,  held  in 
dissecting  forceps,  is  cut  through  just 
above  the  ligature,  dissected  out,  any 
branch-veins  clamped  with  Spencer 
Welk's  Ibrceps.  until  the  upj>er  ex- 
tremity of  the  wound  is  reached,  when 

another  ligature  U  tied  round  the  vein,  and  the  varix  removed, 
clamped  points  are  then  tied,  and  the  wound  closed  by  a  trusted  assistant, 
while  the  operator  proeeefls  to  deal  with  another  vein,  I  will  venture 
to  commend  the  following  cautions  to  my  younger  readers,  (i)  The 
strictest   aseptic    i»recautions   will,    of    course,    V)e    taken    throughout. 

(2)  Care  should  be  taken  in  exposing  the  varix;  though,  from  its 
position,  this  may  appeal'  to  be  part  of  a  main  trunk,  it  may  only  ovet*- 
lap  this,  which  may  need  no  interference  (Davies-Colley*  loc,  supra  eiL), 

(3)  Every  bleeding-point  should  be  carefully  tied,  otherwise  tension  will 
occur,  undennining  of  the  edges  of  the  w^ound  by  blood-clot»  suppuration 
and  delayed  healing.     (4)  The  close  proximity  of  the  nerve-trunks  mniat 


Cine  of  viirifOHe  luteriial  suplieDii 
vein  witli  derTiifttitis  ajul  ulccrfttion 
below.  From  the  wlcer  severe 
hipmorrhage  li&d  occurred.  I  mw 
the  wotuAn  three  years  after  the 
operatJoti  on  the  viricose  vein*,  and 
she  remained  well,  but  I  liave  lost 
Eight  oi  her  aiuce. 


Any 
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be  remembered.  Hasty  operating  may  easily  lead  to  removal  of  part  of 
one  of  these.  This  is  only  justifiable  when  varices  are  being  removed 
from  the  leg  of  a  patient  who  complains  bitterly  of  the  pain  cansed 
about  either  malleolus  by  a  clump  of  plexiform  dilated  varices,  and 
where  it  is  doubtful  if  the  removal  of  the  varices  above  will  relieve  this. 
(5)  The  ligatures  used  should  be  fine  and  thoroughly  prepared,  other- 
wise they  ^vill  work  out  vexatiously,  a  result  rendered  the  more  probable 
if  the  patient  persists  in  getting  about  too  early. 


CHAPTER  YII. 


OPERATIONS  ON  THE  FOOT. 

IiIGATUBE  OF  THE  DORSALIS  PEDIS.— SYME'S  AMPUTA- 
TlOlf ,  — ROUX^S  AMPUTATION.-'PIROaOPF'S  AMPUTA- 
TION.—SUB- ASTBAGALOIB  AMPUTATIOK,  —  EXCISIOK 
OP  THE  ANKIiE.— ERASION  OP  THE  AKKLE— EXCISIOH 
OP  BONES  AND  JOINTS  OP  THE  TABSUS.— EXCISION 
OP  ASTRAGAIjUS,- EXCISION  OP  OS  CAIjCIS  — MOBE 
COMPLETE  TABSBCTOMY  FOB  CABIES.  —  REMOVAL 
OP  WEDOE  OP  BONE.  AND  OTHER  OPERATIONS  FOB 
INVETERATE  TALIPES— CHOPARTS  AMPUTATION. 
— TRIPIERS  AMPUTATION.— AMPUTATION  AT  META- 
TABSO-PHALANaEAL  JOINT,— AMPUTATION  OP  THE 
TOES. 

IiIGATUBE  OF  THE  DOBSALIS  PEDIS  (Fig,  283). 

Indications, — Very  rare.  (i)  Wounds.  (2)  Together  with  the 
posterior  tihial  in  the  lower  third,  for  haemorrhage  from  punctured 
wounds  of  the  sole  resisting  other  treatment,  (3)  For  some  vascular 
growths  of  the  foot. 

Line. — Fi*oni  the  centre  of  the  ankle-joint  to  the  upper  part  of  the 
first  interosseous  space. 

Gi;iDK. — The  above  line  and  the  adjacent  tendons  of  the  great  and 
second  toe, 

Relatioxs:  In  Fkunt. 

Skin,  fascise ;  branches  of  saphenous  veins,  and  of  musculo- 
cutaneous and  anterior  tibial  nerves, 
A  special  deep  fascia  continuous  with  the  sheaths  of  the 

adjacent  tendons. 
Extensor  brevis  (innermost  tendon). 

OCTSIDE. 


Vein. 

Anterior  tibial  nerve. 
Extensor  longus  digitorum. 


Doraalis  pedis 
artery, 

Behikd, 


Inside. 
Vein, 
Extensor  longus  pollicis. 


Astragalus  •  scaphoid  ;  internal  cuneiform. 
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Operation  (Fig.  283). — The  foot  having  been  cleansed,  an  incision 
about  an  inch  and  a  lialf  long  is  made  in  the  line  of  the  arter}%  in  the 
lower  part  of  its  course,  commencing  about  an 
Fio.  283.  inch  and  a  half  below  the  ankle-joint.     Skin 

and  fascisB  being  cut  through,  and  any  superficial 
veins  tied  with  chromic  gut  or  drawn  aside, 
one  of  the  long  extensors  is  found  (its  sheath  is 
not  to  be  opened),  and  the  strong  fascia  given 
off  from  them  opened.  If  the  extensor  brevi* 
cross  the  artery  at  this  spot  it  must  be  drawn 
aside.  The  ligature  should  be  passed  from 
without  inwards. 

SYME'S  AMPUTATIOK. 

(Figs.  284  and  287.) 

An  amputation  at  the  ankle-joint  by  a  heel- 
flap,  with  removal  of  the  malleoli. 

Operation. — Haemorrhage  having  been  con- 
trolled, any  sinuses  present  scraped  out,  the 
foot  bandaged,*  and  held  at  right  angles  to  the 
leg,  the  surgeon,  standing  a  little  to  the  right, 
but  so  as  easily  to  face  the  sole,  makes,  with  a 
short,  strong  knife,  an  incision  (in  the  case  of 
the  left  foot)  from  the  tip  of  the  external 
malleolus  to  a  point  half  an  inch  below  t  the 
internal  one,  this  incision  not  going  straight 
The  (lorsaiiH  pedis  (too  across  the  sole  as  in  Pirogoffs  amputation,  but 
much  of  the  artery  is  shoNvn  pointing  a  little  backwards  towards  the  heel-t 

cleaned)  18  Been  lying  between  f^^     .     ^         r  i.i-'      •      •   •  xi.         •    •      J  v« 

the  extensor  longus  poilicin  Th^  homs  of  this  mcision  are  then  joined  hr 
and  digitorum,  and  crossed  One  passing  straight  across  the  joint,§  and 
by  the  innermost  tendon  of  severing  everything  at  once  down  to  the  ankle- 
the  short  extensor.  joint.     The  foot  being  now  strongly  bent  down- 

wards, the  lateral  ligaments  are  severed,  and 
the  joint  thus  fully  opened.  The  foot  being  slightly  twisted  from  side 
to  side,  the  soft  parts  on  either  side  are  carefully  divided,  especial  pre- 
cautions being  taken  on  the  inner  side  to  cut  the  posterior  tibial  artery 
as  long  as  possible  (to  ensure  getting  below  the  internal  calcanean)  and 
not  to  prick  it  afterwards. 


*  So  as  to  give  a  grip,  and  also  to  prevent  the  assistant's  hands  from  being  septic 
when  he  supports  the  stump  a  little  later. 

t  The  directions  usually  given  are  to  go  behind  this  point  as  well  as  IxjIow  it,  but 
by  following  the  above  course  the  posterior  tibial  is  more  likely  to,  escape  section 
before  its  time,  and  the  flap  will  be  found  sufficiently  symmetrical. 

J  If  the  foot  is  small,  and,  still  more,  if  the  parts  on  the  dorsum  are  damaged,  the 
plantar  incision  should  run  straight  across.  On  the  other  hand,  the  more  prominent 
the  heel,  the  more  should  the  flap  point  backwards.  This  will  facilitate  turning  the 
flap  over  the  heel. 

§  Or  with  very  slight  convexity.  If  anything  of  a  flap  is  made  here,  the  operator 
is  liable  to  get  away  from  the  joint  and  cut  into  the  neck  of  the  astragalus.  More- 
over, the  parts  are  not  well  nourished,  especially  if  sinus-riddled  or  undermined. 
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The  foot  l>eing  still  more  depressed,  the  upper  non-articiilar  surface 
of  the  03  calcis  comes  into  view,  ami  then  the  tenrlo-Achillis.  This  is 
severed,  and  the  heel-flap  next  dissected  off  the  os  calcis  from  above 
downwards^  sj>eeial  care  being  taken  to  cut  this  flap  as  thick  as 
possible,  not  to  iscoi*e  or  porieture  it,  bat  rather 
to  peel  it  off  the  hone  with  the  left  thumb-nail 
kept  in  front  of  the  knife,  aided  by  touches  of 
this.* 

The  foot  having  been  removed,  the  soft  parts 
are  carefully  cleared  off  the  malleoli,  and  a  slice 
of  the  tibia  suffleiently  thick  to  include  thes^e 
prominences  removed.  This  slice  should  in  any 
case,  to  avoid  shortening,  be  the  thinnest 
possible.  Prof,  Maeleodf  has  recommended  to 
remove  only  the  malleoli,  leaving  the  cartilage 
on  the  under  surface  of  the  tibia.  I  have 
followed  his  advice  in  my  last  eleven  cai^es^in 
one,  a  private  patient  of  63,  where  I  had  not  the 
cariying  out  of  the  after  treatment,  the  cartilage 
exfoliated.  The  others  were  all  younger  patients 
— in  one,  in  addition  to  the  disease  of  tlie  tai-sus, 
active  secondary  syphilis  was  present ;  in  all,  in 
gpite  of  tubercular  sinuses  in  three  which 
required  repeated  scraping  out  (Fig.  2Sf)^  no 
exfoliation  took  place.  If  the  liitump  can  be 
kept  aseptic,  Prof.  Maeleod's  advice  seems  to  me 
well  worth  a  further  trial,  as  it  entails  less 
shortening  of  the  limb  and  does  away  with  the 
risk  of  septic  phlebitis,  which  may  be  brought 
about  by  opening  the  cancellous  tissue.  If,  on 
the  other  hand,  the  lower  end  of  the  tibia  is 
diseased,  it  must  be  removed  and  the  sawn 
surface  gouged  or  treated  with  a  sharp  spoon. 
If  the  cartilage  is  only  slightly  diseased,  it  may 
be  sliced  off  \vith  the  knife,  and  here  and  there  treated  with  a  gouge. 

Tendons  are  now  cut  short,  sinuses  laid  open  or  thoroughly  scraped 
out,  and  the  vessels  secured.  Free  oozing  is  often  present  in  chronic 
pulpy  cases,  or  where  the  periosteum  has  been  left  in  the  heel-flap.  It 
is  best  treated  by  firm  pressure  with  dry  dressings,  and  elevation  of  the 
stump.  Drainage  having  been  provided,  tJie  sutures  are  inserted ; 
where  many  sinuses  have  been  present  alongj  the  line  of  the  incision, 
it  is  no  good  uniting  the  wound  closely. 


The  imrts  in  a  Sjui^'b 
amputatioD  before  the 
Leel-fiiip  in  ftdjiiHted  (left 
Bide).  The  booen  are 
shown  ftbave  with  the 
exteoftor  tetidons  and  tho 
anterior  tibial  vf  »selH,  mid, 
helow,  the  t*Hdo-AcbiiliH. 
On  the  inner  f^ide  the 
flexor  tendons  and  the 
plantar  arterieH  are  shown 
tnit ;  on  the  outer  side, 
the  peronffii.  This  fljfure 
Hhould  be  contra§ted  with 
Fig.  290. 


*  If,  in  a  jouug  ftnbjeotf  the  opiphjsia  come*  away  In  the  heel-flap,  it  may  Tcmain 
there  if  the  parts  are  healthy.  Thu  same  course  may  be  followed  with  rhe  perioateiim, 
if  it  is  found  loose  and  peels  caHily  away.  Mr.  Jtjhnson  Smith,  when  arapurating  both 
feet  for  frost-bite,  left  the  periosteum  on  one  siile.  On  the  other  110  attempt  waa 
made  to  save  it.  The  tir»t  smmp  was  much  larger  than  the  other,  harder,  and  more 
rounded  ;  more  like  that  of  a  PirogoflTa  amputation^ 

f  Brit.  Med.  Joum. ,  1869,  vol  ii.  p.  239. 

J  Sinmnes  which  have  been  scraped  out  will  j^ive  good  drainage  if  enlarged,  If  any 
puncture  baa  been  made  in  the  heel-flap,  it  should  be  utilised  (or  the  same  purpose. 
Where  a  diseased  foot  liaa  been  long  on  a  back-splint,  the  skin  over  the  tendu-Achilllfl 
VOL,  IL  44 
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Boux*B  Modification  of  Syme's  Amputation  (Figs.  285  and  286). — 
In  cases  whei'e  a  saiisfiictory  heel-flap  cannot  be  obtmned,  an  eflSdent 
substitute  can  be  got  by  a  large  internal  flap. 

The  ineifesion  is  eonnnenced  at  the  apex  of  the  outer  malleolar,  and 
carried  half  across  the  tVont  of  the  ankle-joint,  from  whence  it  ^brruM 
run  inwards  in  an  oblique  direction  over  the  asti^agalu-scaphuid  joint, 
then  pasi5,  in  a  curved  manner,  downwards  and  liackwards  to  tlin 
middle  line  of  the  sole  of  the  foot,  and,  running  along  the  under  surface 
of  the  heel,  aseend  the  posterior  aspect  of  that  part,  and  terminate  at 
the  outer  malleolus,  where  it  commenced.  The  ankle-joint  should  be 
opened  at  its  upper  and  outer  part,  the  oa  ciilcis  fhssecte«l  from  its 
connections,  the  malleoli  and  a  slice  from  the  articular  surface  of  the 
tibia  removed,  and  the  operation  will  be  complete.  The  shajie  of  the 
flap  will  be  gathered  from  the  appearance  of  a  foot  operated  upon 
(Fig.  28s). 

FlQ.  285. 


Roux'b  amputatiou  at  the  aiiklf  joiut  by  ilu  inteiijftl  Hap.     Below  is  fibuuni  a  fool  up 
which  the  operation  baa  been  performed.     (Smith  and  Walahftm.) 

Causes 
the  heel-flap,      iims  us  iieiii  ly  aiways  one  10  rauity  operating,  to  sconilgJ 
or  **  button-holing"  the  flap,  or  to  dividing  the*  posterior  tibial  higfc  ' 
up.*     (2)  rersistence  of  sinuses  and  tubercular  disease.     If,  in  spite  tif] 
repeated  scni|jhig  out  (Fig.  287)  with  the  aid  of  anaesthetics,  this  condi- 
tion i-ecurs  inveterately  and  spreads  along  the  sheaths,  the  limb  must  be  j 


38  of  Failure  after  Syme's  Amputation. — (i)   Sloughing  < 
-flap.     This  h  nearly  always  due  to  faulty  operating,  to  scoriii 


m&j  be  so  tbiBiiod  that  it  is  udviaable  to  make  a  coauter-puDCtun  bet*  i^nd  ifl 
a  tube. 

•  If  possible,  the  cut  ends  of  tbc  two  plantar  artories  ihould  always  be  iecii,  and  iwl  I 
the  mnglv  mouth  of  the  posterior  tibiaL    In  the  former  case  the  surgeon  is  certain  I 
the  main  veasel  is  divided  below  the  internal  calcancan  branch* 


I  amputated  higher  up.  This  will,  however,  be  rarely  called  for  with 
I  perseverance  on  the  part  of  the  surgeon  to  treat  this  condition  as  a  kind 
■    of  malignant  disiease.  If  one 
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or  two  sinuses  remain,  and 
look  likely  to  ]>ersist,  scrap- 
ing out  should  be  resorted 
to  at  once.  (3)  Recurrence 
of  caries  in  the  tibia. 
(4)  Death  of  the  tendo- 
Achilli!^. 

This  rare  sequela  occurred  to 
me  iu  1 390.  The  patieat  wa»  an 
aged  inmate  of  the  CarabenveU 
Infirmary*  A  bluish  uudtTmified 
patch  being  laid  open  on  the  back 
of  the  ankle  some  weeks  after  the 
amputation,  the  tendon  was  found 
to  hare  died  up  to  its  junction 
with  the  calf  mu^eles.  After  its 
femoval  the  parts  healed  soundly. 


Roux*s  ampatatiou.     The  incisiotiB  HhtiwD  from  the 
outer  and  the  inner  aidu.     (Stimson.) 


PIBOGOPF'S    AMPTJTATIOIfl^ 

(Figs.  28S-291). 

amputation    at    the  ankle-joint,  in 


Fio.  287. 


An  amputation  at  the  ankle-joint,  in  which 
the  posterior  part  of  the  os  cak-is}  is  retained  and 
united  to  the  sawn  .surface  of  the  tibia, 

Queation  of  the  Value  of  this  Operation 
OBpecially  as  compared  with  Syme's  Ampu- 
tation,—i>tc^f^</rr//^^/^/e,^ ;  Tke:?e  have  been  put 
prominently  tbrwai'd  ty  Scotch  stirgeous.  I.  The 
aniputatioii  is  not  stiited  for  easels  of  disease, 
except  of  distinctly  tmiimatic  origin  in  young 
healthy  subjects.  2.  Occasionally  the  sawni  os 
calcis  fails  to  unite,  causing  either  a  kind  of 
movable  joint  or  necrosis.  3.  It  in  said  by  some 
that  the  stum)j  is  more  difficult  to  fit  with  an 
artificial  foot.^  The  first  two  objections  are 
undoubted,  but  I  think  that  they  are  quite  out- 
weighed by  the  Aftranfwje,^ :  I.  No  dissection  of  a  Syme's  stump  Boandiy 
the  heel-flap  is  needed.  2*  The  blood-supply  is  healed  after  ftoraping  out  of 
less  interfered  with,  3.  The  stump  is  firmer  and  Binuses  bad  W*n  resorted 
more  solid.     4.  The  stump  is  longer  by  one  inch  ^^'  ThepatientMra.sentto 

t_  J  L    li'        IV  "  4.       ^     Tk^    me  by  Dr.  Fraser,  of  Bom- 

or  one  inch  and  a  halt,  often  niore.t  5-  The  „^,;^abadactiv.«^cond. 
stump  does  not  go  on  wastnig,  as  19  the  case  ^^  sypiulls  ao  well  as  em- 
after    a    Syme*s   amputation.}     ^^    Dr.   Hewson  tensive  cArieu  of  the  tarstw^ 

•  PtoL  Macleod  thinks  that  ibe  presence  of  the  liecl  is  here  ''  a  great  drawback,  and 
that  tUe  l>ack  of  tlie  heel,  not  the  tinn  plantar  pad,  U  what  comes  in  contact  with 
tho  ground.**    See  the  remarke  p,  f»g4. 
t  Dr.  H</wson  (W,  ittfrti  rt7.)  ^nvos  the  aUortening  after  a  Pirogoff  a^  from  one  to 
That  after  a  *Symc  m  two  and  a  half  to  three  inches. 

i nuance  of  this  wasting  is  shown  hj  the  hospital  patient  being  for  some 
d  to  stuff  the  socket  of  his  clcphant-boot  with  a  sock.    It  is  not  intcu'*'**^ 


1.  The  incifiioniD  in  rirogoflfs  ampntntion*    The  dotted  liue  ^bows 
of  tbe  plaDtAr  iiK-iaioa  iu  that  of  Syioe.     2*  The  inciitioitfi  in  Bub-ftstimgftloid 
3.  TboB©  in  Chojmrt's  ftrnpiitatioiu 

intact,  the  combined  iiiovements  of  the  knee  and  ankle  ar 
as  in  runnings  &c» 

Fig,  389. 

Fio.  390 


Compare  with  Fig.  284. 


JPkM 


■i»in¥i  /\f  ttia  Tintima^  JtMik  MtwL 
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ilnciiion  goes  right  down  to  the  bone.  It3  horiiB  are  then  joined 
^  *a  transvei^e  cut  aeross  tlie  front  of  the  ankle.  The  lateral  ligaments 
are  now  severed,  care  being  taken  to  cut  inside  tlie  malleoli  and  to 
divide  the  posterior  tibial  artery  as  long  as  possible — l^.,  below  its 


Fio.  391, 


■^^^'' 


Fjo>  292. 


DiviKion  of  ilie  os  cakis  in  Pirogofl^ji  ampiitatioD.     ^ 

origin  into  the  two  plantar — and  not  to  prick  it  after  it  is  divided. 
With  a  few  touches  of  the  knife  at  either  aide  of  the  astragalus,  aided 
by  twisting  of  the  foot  from  side  to  side  and  forcible  bending  of  it 
downw^ards,  the  non-articular  part  of  the  upper  surface  of  the  os  calcis 
comes  into  view  (Fig.  291).  A 
groove  is  now  cut  through  the  fatty 
tissue  and  the  periosteum,  and  the 
saw    applied  just    in    front    of   the 

ktendo-Achillis,  vertically  downwards 
(inde  Fig.  291),  care  lx"ing  taken  to 
bring  it  out  through  the  incision  in 

It  he  heeL  The  foot  being  removed, 
the  soft  parts  around  tlie  bones  of 
the  leg  are  carefully  clearti'd  to  a  level 
just  above  the  tibial  articular  surface 
and  the  malleoli,  where  the  saw*  is 
next  applied,  and  the  bones  divided 
tmnsvei'sely. 

The    vessels,    the    tibials,    anterior 
perona?ab    and  perhaps  one    or  both 
malleolar  having  been  securecb  the  tendons  cut  srjnai'e.  the  Ixjny  sur- 
faces are  placed  in  contact,  and,  if  needful,  drilled  with   a  sterilised 


or 


^^ 


Pirogoff'a  amputation  ab  iiiodifi*?<i  by  Dr. 
K,  WaUon.    (Smith  and  Walskam,} 


bradawl  and  united  with  wdre  or  stout  chromic  gut.* 


•  If  the  pAticut  is  youug  and  healthy,  ihi»  step  is  not  absolutely  needfuL  I  would 
recommend  It  in  other  cases.  Thus  I  have  made  use  of  it  in  a  PirogoFs  amputation  for 
inveterate  infantile  paralyiiis,  with  excellent  results.  If  wire  be  used,  it  must  be  leH 
long,    A  little  ether  will  probably  be  needed  when  the  wire  is  removed. 
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If  it  is  found  advisable  to  convert  the  I'irogoff  into  a  Syme,  all  that 
is  needed  is  to  divide  the  tendo-Achillis  and  to  dissect  out  the  part  of  the 
OS  calcis,  keeping  the  knife  close  to  the  bone. 

Modifications  of  Pirogoflfs  Amputation. — One  of  the  chief  of  these 
is  that  introduced  by  Dr.  E.  Watson  (Lancet,  1859,  vol.  i.  p.  577 j. 
He  claims — (i)  That  it  is  shorter  and  easier,  the  trouble  of  disarticu- 
lation being  avoided.  (2)  That  it  is  less  likely  to  damage  the  posterior 
tibial  arter}'.  (3)  That  it  does  away  with  one  of  the  chief  difficulties 
in  a  PirogoflTs  amputation  for  injury — viz.,  the  want  of  purchase  over 
the  smashed  parts  while  the  os  calcis  is  being  sawn  through. 

Operation. — ITie  operator,  standing  as  before,  having  cut  across  the 
sole  from  the  tip  of  one  malleolus  to  the  corresponding  point  (p.  692) 
down  to  the  bone,  introduces  a  small  Butcher's  saw,  or  one  with  a 
narrow  blade,  into  this  wound,  and  saws  off  the  posterior  part  of  the 
OS  calcis  by  carrying  his  section  upwards  and  backwards.  Tliis  and  the 
heel  being  now  retracted  by  an  assistant  (Fig.  292),  the  surgeon, 
resuming  his  knife,  cuts  upwards  behind  the  ankle-joint  between  the 
sawn  bones.  The  ends  of  the  first  incision  are  now  joined  by  one 
passing  between  them,  the  skin  being  pulled  up  a  little  and  the 
tendons  and  vessels  severed  dowTi  to  the  tibia  and  fibula  just  above 
the  ankle-joint.  Lastly,  these  bones  are  sawn  through  in  a  slanting 
manner  by  directing  the  saw  from  befoi'e  backwards  and  downwards.* 
While  the  bones  of  the  leg  are  being  sa\vn,  the  heel-flap  should  be 
held  well  up^^against  the  back  of  the  leg  to  keep  it  out  of  the  way. 

Modifications  by  S6diIlot,  Gunther,  and  Le  Port. — It  is  obvious 
that  if  the  bones  are  divided  as  advised  by  Pirogoff — i.e.,  the  os  calcis 


Fio.  293. 


Fio.  294. 


Modifications  of  Pirogoff's  amputation  by  St'dillot  and  Gonther.    (Farabeuf. 

vertically  do^mwards  and  the  tibia  and  fibula  transversely — the  patient, 
when  the  bones  are  united,  will  come  to  walk,  not  upon  the  thick  fibro- 
fatty  cushion  under  the  tuberosities  of  the  os  calcis,  but  upon  the  thin 
skin  over  the  insertion  of  the  tendo-Achillis.  To  obviate  this  S6dillot 
and  Gunther  have  advised  the  very  oblique  section  of  the  bones  shov^Ti 
in  Figs.  293  and  294.     Pasqnier  lie  Port  goes  still  farther  and  8a\vs 

♦  It  will  be  noticed  that  the  direction  of  the  bone  section  above  given  by  Mr.  WaUon 
is  contrary  to  that  usually  taught. 


StTB-ASTRAGALOiD 


ITION, 


through  the  os  calcis,  horizontally,  parallel  to  its  artieolar  surface,  the 
bones  of  the  leg  being  also  sawn  horizontally.  Sir  W,  Mac  Oormac  thus 
describes  the  chief  steps  of  the  operation,  Sur^j.  Oper.,  pt.  ii.  p.  237. 
Tiie  incision  in  the  soft  parts  is  commenced  three-Cjuarters  of  an  inch 
below  the  external  malleohis  and  continued  forwards  as  far  as  the 
anterior  third  of  the  calcaneum.  Having  reached  this  point  the  knife 
de^seribes  a  curve,  across  the  dorsum  of  the  foot,  whose  anterior  convexity 
corresponds  to  the  astragalo-scaphoid  articulation.  When  the  knife 
reaches  the  inner  border  of  the  foot  it  is  mathf  to  pasi?  backwards,  and 
stops  one  inch  in  front  of  and  below  the  iimer  malleolus.  A  slightly 
curved  plantar  tlap  is  then  nifKle,  which  passes  transversely  across  the 
sole  of  the  foot  and  rejoins  the  first  incision  below  the  external  malleolus. 
The  ti  bio-tar  sal  joint  having  been  next  opened,  the  upper  margin  of  the 
OS  calcis  is  exposed  and  the  saw  made  to  traverse  the  bone  horizontally 
forwards.     The  remaining  connections  are  then  divided. 


A 


STXB-ASTRAGAliOID  AMPUTATIOM^  iX'^S^^  -9S'^97)* 

This  operation  consists — the  soft  parts  being  di\'ided  as  at  Fig.  295  or 
296 — in  opening  the  astragalo-scaphoid  joint  from  the  dorsum,  and  the 
astragal o-calcanean  of  which  the 

interosseous  ligament  can  only  be  ^*°*  ^95' 

divided  by  introduciTig  the  knife 
point  from  the  outer  side.  The 
whole  foot  is  then  removed  in  one 
mass  with  the  exception  of  the 
astragalus,  which  is  left  mortised 
in  between  the  tihia  and  iibula. 
When  the  stump  is  healed,  this 
bone  should  rest  upon  the  ground 
by  its  inferior  surface.  If,  ho^\"- 
ever,  the  stump  shoidfl  Vje  pulled 
up  by  the  tendtHAchillis  and  other 
cut  nuisclfs  taking  on  a  firm  at- 
tachment, it  will  be  the  head  of  the 
astragalus  alone  which  will  rest 
upon  the  ground  and  transmit  the 
Meight  of  the  body.  While  this 
has  the  acUantage  of  diminish- 
ing the  shortening  of  the  limb, 
it  has  the  grave  ineouvenieuce  of 
narrowing  the  basis  of  supjjort, 
and  of  bringing  the  weight  of  the  body  upon  that  part  of  the  stump 
where  the  cicatrix  is  necessarily  found. 

This  amputatiou,  very  rart-ly  practised  in  England,  has,  with  that  of 
M.  Tripier  (p.  715),  largely  replaced  that  of  Chopart  in  France.  The 
majority  of  fitiglish  surgeons  have,  I  believe,  had  reason  to  be  satisfied 
with  Chopart  s  amputation,  in  spite  of  the  objections  brought  against  it 
{P-  713)-  The  following  account  is  taken  from  Dr,  Stimson,  Ma7i,  of 
Oper,  Sttr(i.,  p.  113;  — 

**The  guides  to  this  operation  are  the  tip  of  the  external  malle 


Tbe  meisiou  in  Mttlf^&if^ue'a  Bub<astragAloid 
atDputatloB.     (Mac  Cormac.) 
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and  the  liearl  of  the  astragalus.  The  joint  must  be  entered  from  in 
front  on  tlie  fil>ular  side»  and  the  stn>ng  interosseous  ligament  which 
lorms  the  key  to  the  articulation  must  be  divided,  step  by  step,  from 
'before  Imckwards  and  inwards.  The  posterior  tibial  vessels  must  be 
raref u  1 1 y  a vo  id e i  L 

*'  BeginninjL^  at  the  outer  j*ide  of  the  heel  nearly  one  inch  below  the 
tip  of  the  extt^nial  malleolus,  an  incision  extending  through  to  the  bone 
is  carried  straight  forward  to  the  base  of  the  fifth  metatai*sal  bone,  thence 
curving  forwai'ds  across  the  dureuin  of  the  foot  to  the  base  of  the  first 
metatarr^al.  thence  obliquely  Ijackwai-ds  and  outwards?  aa*o&s  the  sole  of 
the  foot  and  around  its  outer  Ixtrder.  rejoining  the  first  horizontal  part 
of  the  incis*ion  at  the  calcaneocuboid  joint.  The  soft  parts  must  be 
separated  from  the  outer  surface  of  the  caleaneum  and  cuboid  with 
division  of  the  peronieal  tendons,  the  dorsal  flap  dissected  back  to  the 
head  of  the  astragalus,  and,  on  the  inner  side,  beyond  the  tubercle  of 


Fio.  396, 


Fia.  agg 


Sub-astragftluid  aniputaiiuii  (rigljl  fout)  by  larg« 
intercal  aud  plantar  tiap.    (Fambeuf.) 


Sub-asina^aiuid  ampuUtioa 
(left  f(>ot}  by  Uf¥r«  iatt-nial 
aud  plantar  flap.    (Fat&bent) 


the  scaphoid,  thus  dividing  the  tendon  of  the  tibialis  anticus  and  the 
anterior  portion  of  the  internal  lateral  ligament.  The  intei"osseous 
ligament  can  then  be  easily  reached  by  depressing  the  toes,  passing  the 
knife  between  the  astragalus  and  scaphoid,  and  cutting  backwards  and 
inwanls  along  the  under  surface  of  the  former-  llie  soft  part«  on  the 
inner  side  are  then  separated  from  the  caleaneum,  injury  to  the  vessels 
being  avoided  ivv  keeping  close  to  the  bone  between  it  and  the  tendons 
of  the  flexor  communis,  the  foot  depressed,  and  the  tendo-Achillis 
divided.  This  last  is  a  very  difficult  part  of  the  operation,  and  gre^t 
care  must  be  taken  to  keep  the  edge  of  the  knife  close  to  the  bone  so  as 
not  to  cut  through  the  skin.  The  posterior  tibial  nerve  should  be  dis- 
sected out  and  cut  ofl*  as  high  as  possible,  so  that  it  shall  not  be  pressed 
upon  in  the  stum|)/' 

M.  Farabeuf  advises  an  internal  and  plant<ir  flap,  whose  nutrition  ia 
guaranteed  by  a  very  large  base.     This  is  the  flap  of  Houjc  (Figs,  285, 
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2S6).  raade  considerably  langer  in  front.  The  incision  passes  parallel 
to  the  outer  hoitler  of  the  foot,  a  full  iingers-breadth  below  the 
external  malleohis,  as  far  as  tlie  tulj^rosity  of  the  fifth  metatarsal,  then 
acroiijs  to  the  seaphot-uneiforni  articulation,  aiid  the  extensor  proprius 
pollicis  tendon.  Then  it  descends  over  the  middk  of  the  inner  border 
of  the  foot,  as  far  as  the  centre  of  the  sole.  Here  it  brgins  to  turn  back 
along  tlie  outer  border  of  the  foot,  as  far  as  the  posterior  extremity  of 
tlie  OS  calcis,  where  it  joins  the  starting-point.  Fig.  296  shows  the 
dissection  of  this  ilap  in  the  case  of  the  right  foot :  the  left  hand  of  the 
operator  raises  and  protects  the  soft  parts  in  front  of  the  knife,  which  is 
kept  parallel  to  the  vessels  and  tendons  lying  under  the  sustentaculum 
tali*     Fig.  297  shows  the  flap  before  it  is  sutured. 


EXCISION    OF    THE    ANKLE, 


■  This  operation  is  one  of  very  disputed  value,  and  thug  rarely  per- 
formed. Oltjeciiona :  (i)  Disease  here  is  often  associated  with  disease  of 
the  tarsus.     (2)  Even  if  the  wound  heals,  the  foot  left  is  oft^n  of  little 

I  use,  (3)  Syme's  amputation  atlbrds  ur»t  only  a  radical  cure,  but  a  most 
excellent  stump.  This  may  be  imperilled  b}'  a  previous  excision  of  the 
joint 
Indications. — These,  which  are  very  few,  must  be  considered 
jieparately,  according  as  they  fall  under  the  Iieading  of :  A.  Di^eaAe* 
B,  Injur  if, 
A,  Disease, — (i)  The  patient  must  l>e  young  and  healthy,  with  no 
evidence  of  other  tubercular  disease,  or  of  phthisis  or  syphilis,  (2)  The 
disease  should  be  of  traumatic  origin — ejj,,  following  a  sprain— and  (3) 
limited  to  the  bones  which  form  the  joint,  the  whole  astragalus  being 
taken  away  if  needful  To  another  clasps  of  cases  in  which  this 
operation  has  been  too  often  perfuriued — viz.,  where  the  patient's  health 

Iie  reducefl  by  discharge,  paiiu  hospital  air»  &c,,  where  other  tai*sal 
bones  are  involved^this  excision  is  not  applicable ;  it  is  here  much 
severer  than  amputation,  and  leaves  the  patient  most  liable  to 
recurrence.*  Quite  a  separate  instance  of  excision  in  disease  may  be 
occasionally  practised  in  arivaneed  eases  of  infantile  paralj^sis.  Here 
the  ankle  may  be  excised  (by  a  transverse  incision)  some  time  after 
the  knee  has  been  snbniitted  to  tfie  same  operation,  in  order  to  give  a 
firm  lias  is  of  support  in  good  position,  instead  of  a  flail -I  ike  limb 
which  shuts  up  at  tht^  knee  and  ankle  (p.  638). 

The   chief  points    in   excision   of  the  ankle-joint    whicli    have   been 
ed  as  objections  to   the   operation   are:  (i)  The    difficulty  of  free 

♦  Id  Mr.  llolnifs'*  words  (*5y*^  of  Surg,,  vol.  iii.  p,  766),  in  the  first  ctAm  of  (»8e 
^•the  inflammatory  auftcniiig  or  suppuration  does  not  usually  extend  far  from  the 
neigh bi»urhood  of  the  joint  originally  implicated.  aiid»  after  the  removal  of  the 
-liaeaaod  boiie»  the  parts  take  on  a  healthy  action  mid  become  rapidly  consolidated, 
In  atrujuous  disease,  on  the  other  haud^  intlamniatory  softening^  if  not  diffused 
^uppurationf  often  exists  in  the  tarsal  bones  or  b<aica  of  the  leg  in  parts  not  eacposed 
to  Triew  in  the  operation;  and,  in  patients  labouring  under  genei'al  coDsiitutional 
affections,  the  parts  operated  on^  inatead  of  cousolidatingt  nstially  soften^  and  after  a 
loflg  and  exhaustive  huppuratiou  the  Ixiues  are  found  carious,  leaving  no  resource 
«jec^t  amputation,  and  that  sometimes  under  unfflvourable  eircumatantwa," 
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exposure  of  the  parts  to  be  dealt  with ;  (2)  The  frequency  with  which 
other  bones  are  diseased.  Thus  Mr.  F.  Jordan*  strongly  objected  to  the 
operation  on  the  ground  that  the  astragalus  is  not  a  long  bone  with  an 
epiphysis  in  which  the  chief  disease  may  lie,  but  a  short  bone  consisting 
of  a  mass  of  cancellous  tissue  throughout  which  the  disease  is  more  or 
less  diffused.  This  objection  may  be  answered  by  the  fact  that  if  the 
disease  in  the  astragalus  is  found  not  to  be  limited  to  the  upper 
articular  surface,  it  will  in  no  way  interfere  with  the  results  if  the 
whole  bone  is  removed.f  And  this  fact  will  meet  another  objection  to 
excision  of  the  astragalus  made  by  Prof.  Syme — viz.,  that  the  frequency 
with  which  disease  of  the  astragalus  originates  on  the  under  surlace  of 
this  bone  (i.e.,  between  it  and  the  os  calcis})  calls  rather  for  amputation 
than  excision.  (3)  The  difficulties  of  securing  afterwards  a  splint  which 
will  combine  the  three  following  essentials — viz.,  (a)  Sufficient  rest; 
(/>)  Sufficient  exposure  for  needful  change  of  dressings ;  (c)  The  po^ 
sibility  of  antiseptic  treatment.  Two  excellent  but  too  little  known 
splints  are  Esmarch's  bracket-splint,  and  the  iron  splint  moulded  to  the 
back  and  front  of  the  leg,  and  front  and  sole  of  foot,  and  covered  with 
india-rubber,  introduced  by  Mr.  Paul  of  Liverpool.  This  is  a  model  of 
combined  usefulness  and  simplicity.  Both  are  secured  in  place  with 
plaster  of  Paris.  But  if,  in  addition  to  much  of  a  cavity  to  fill  up,  any 
tendency  to  oedema  remains,  a  back  and  two  side  splints — all  three 
being  interrupted — ai'e.  in  my  opinion,  preferable. 

B.  Injury. — In  a  young,  healthy  patient,  where  the  vessels  and 
nerves  are  mainly  intact,  where  the  mischief  is  limited  to  the  ends  of 
the  bones,  an  attempt  to  save  the  limb  by  excision,  partial  or  complete, 
is  abundantly  justified.  The  steps  given  at  p.  679  for  the  antiseptic 
treatment  of  compound  fractures  should  be  carefully  attended  to,  as  to 
the  preservation  of  periosteum,  the  due  providing  of  drainage,  etc  As 
to  gunshot  injuries.  Dr.  Otis  (Med.  and  Surg.  Hist,  of  the  War  of  0*e 
Behelliony  pt.  iii.  p.  610)  thought  that  "the  substitution  of  excision  of 
the  ankle-joint  for  amputation  effected  no  saving  of  life,"  formal 
excisions  being  rarely  successful. 

Operation. — This  may  be  either  by  two  lateral  incisions,  or  by  a 
transverse  one,  dividing  the  extensor  tendons,  which  are  sutured 
afterwards. 

Excision  by  Lateral  Incisions. — An  Esmarch's  bandage  having  been 
applied  above,  and  the  jDarts  rendered  evascular  as  well,  the  foot  is  laid 
upon  its  inner  side  firmly  supported  on  a  sand-bag.  An  incision  is 
made  along  the  lower  two  and  a  half  inches  of  the  posterior  border  of 
the  fibula,  and  then,  when  it  has  reached  the  tip  of  the  malleolus,  it  is 


♦  Lancet ,  1897,  vol.  i.  p.  729. 

t  Mr.  Holmes,  whose  experience  of  this  operation  is  a  large  one,  advises  QBrit  Mei. 
JourfUy  1878,  voL  ii.  p.  875)  that  the  whole  of  the  astragalus  should  always  be  remoTcd. 
for  these  reasons — (i)  As  it  is  often  softened  to  a  considerable  depth,  mere  removal 
of  its  articular  surface  will  often  leave  disease  behind ;  (2)  in  patients  low  in  bealtb. 
or  of  strumous  constitution,  the  violence  done  by  the  saw  may  prove  the  startinr 
point  of  renewed  caries ;  (3)  the  bones  of  the  leg  unite  quite  as  firmly  to  the  expoied 
cartilaginous  surfaces  of  the  os  calcis  and  scaphoid  as  they  do  to  the  sawn  suifaoe  of 
the  astragalus;  (4)  the  shortening  is  not  appreciably  increased;  (5)  the  difficulty (rf 
the  operation  is  lessened. 

X  Instances  of  extensive  removal  of  the  bones  of  the  tarsus  arc  given  at  pp.  70(^7^ 
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carriecl  downwardB  and  forwards  at  an  anf^^ln  to  within  an  inch  of  the 
bft^e  of  the  fifth  iiietatar^al  bone*  A  slight  flap  is  now  sufficiently 
dissected  forwards  to  expose  the  bone  and  to  clear  the  peronan  ;  these 
being  drawn  aside,  the  bone  is  divided  with  a  narrow  saw  or  cutting- 
forceps  about  tw^o  inches  above  the  malleolus,  and  removed  after 
division  of  the  external  lateral  ligament.  This  wound  is  now  covered 
with  sterile  ganzt\  the  foot  turned  ovei\  and  a  similar  angular  incision 
made  along  the  lower  two  inches  of  the  inner  margin  of  the  tibia, 
and  then  forwards  and  downwards  as  far  as  the  projection  of  the 
internal  cuneiform  bone,*  A  flap  being  dissected  slightly  inwards,  the 
tendons  of  the  tibialis  and  flexors  are  exposed  and  retractecht  the  knife 
being  kept  close  to  the  bone  so  as  to  avoid  the  posterior  tibial  vessels. 

The  internal  lateral  ligament  is  now  cut  through  close  to  the  tibia, 
and  on  displacing  the  foot  outwards  the  tibia  and  astragalus  present  in 
part  at  the  iinier  woinid.  A  metacarpal  saw  being  next  passed  from 
the  inner  to  the  outer  wound,  the  lower  end  of  the  tibia  is  sawn  olf 

Flo,  298. 
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i«M)1i  apliut  for  exeiaiou  of  the  ADkle,     Tile  shape  can  be  modified  by  bendtog 
the  wire,  and  the  limb  ImmobiliHed  by  plaster  of  Taris  (Mac  Cormat). 

sufficiently  high  up  to  secure  a  healthy  section  of  bone,  and  no  more. 
The  astragalus  is  next  treateil  similarly^ftH  the  articular  cartilage  being 
removed.  Any  soft  patches  of  bone  are  next  gouged  out,  and  pulpy 
material  snipin^d  away  from  tlie  synovial  sheaths  of  the  tendons,  &c. 
All  sinuses  are  next  scraped  out  or  laid  open.  The  only  vessels  which 
mil  reipiire  tying  are  sutne  liranches  of  the  peronreal  and  the  malleolar, 
none  of  any  importance  being  divifled.  Very  few,  if  any,  sutures  should 
be  used,  so  as  to  allow  of  very  free  drai  nage, 

•  The  lower  extremities  of  these  incisions  need  not  go  do^ii  to  the  bones. 

t  Unless  these  tendons  are  snfiicicntly  freed  from  their  connection  with  the  lower 
end  of  the  tibia,  difficulty  wiU  be  met  in  everting  the  foot  sufflcientij  to  bring  the 
tibia  out  of  the  wound  (Hancock,  Lantct^  1S67,  voL  L  p.  731), 

*  If  the  disease  here  is  at  all  extensive,  this  bone  should  he  entirely  removed 
(p.  698),  If  a  section  only  of  the  astragalus  is  taken,  much  difliculty  will  be  met  in 
removing  the  upper  articular  surface.  Thus,  nnless  the  saw  be  directed  properly,  the 
&fltragalo«s€aphoid  or  astragalo-calcanean  joints  may  bo  opened*  To  meet  the 
difficulty  of  fixing  the  foot  the  heel  should  be  held  in  the  left  band,  and  the  uppisr 
surface  of  the  astragalus  is  pressed  against  the  cut  end  of  the  tibia,  while  au 
assistant  holds  the  leg  firmly  on,  and  a  little  over,  the  edge  of  the  table  (Porter,  Mrit, 
M^  Joum,,  1878,  vol.  ii,  p.  792). 


700  OPERATIONS  OX  TIIE  LOWER  EXTREMITY. 

Excision  by  Transverse  Incision. — The  parts  being  rendered  evas- 
cular,  an  incision  is  made  transversely  across  the  front  of  the  ankle-joint 
from  the  tip  of  one  malleolus  to  the  other.  The  extensor  tendons  being 
divided,  the  anterior  and  lateral  ligaments  severed,  the  end  of  the  tibia 
is  exposed,  a  way  cleared  for  the  saw  just  above  the  malleoli,  and  a  shoe 
removed.  The  upper  articular  surface  of  the  astralagus  is  then  treated 
in  the  same  way,  the  peronaei  and  flexor  tendons  being  drawn  aside 
while  the  bones  are  sawn.  Any  dead  bone  is  gouged  away  and  pulpy 
tissue  removed,  as  mentioned  above.  Haemorrhage  having  been  arrested, 
the  divided  tendons  are  sutured  with  carbolised  silk. 

In  either  of  the  above  operations  every  care  must  be  taken  to  preserve 
the  periosteum,  especially  where  this  is  softened  and  loosened. 

A  suitable  splint  is  always  a  difficulty  in  these  cases.  On  the  whole, 
a  back-splint  and  foot-piece,  and  two  side-splints,  all  being  padded  with 
gauze,  will  be  found  most  suitable  for  the  first  ten  or  fourteen  days ;  the 
side-splints,  being  secured  with  straps  and  buckles,  readily  admit  of 
removal  so  as  to  change  the  dressings.  If  all  the  disease  has  been  taken 
away,  and  due  drainage  provided,  the  dressings  will  need  changing 
very  infrequently.  After  the  first  fortnight,  the  limb  may  be  put  up  in 
one  of  Esmarch's,  Paul's,  or  Mac  Cormac's  splints,  secured  with  plaster 
of  Paris.  Another  arrangement  which  answers  well  w4th  a  quiet  patient 
is  to  put  up  the  limb  on  its  outer  side,  with  the  knee  flexed,  on  an 
outside  angular  splint  interrupted  opposite  the  wound,  the  splint  being 
duly  supported  with  pillows.  If  the  external  wound  is  left  freely  open, 
this  method  gives  good  drainage. 


EBASIOW    OP    AWKIiE-JOIWT. 

Indications. — The  above  operation  should  be  employed  when  the 
following  conditions  co-exist :  A  young  subject  with  good  power  of 
repair;  tubercular  disease  limited  to  the  ankle-joint;  absence  of 
disease  in  other  joints  or  viscera.  Where  these  conditions  do  not  co- 
exist,  a  Syme's  amputation  is  in  my  opinion  to  be  unhesitatingly 
preferred,  owing  to  the  excellent  stump  which  it  gives ;  where  disease 
has  been  left  here  too  long,  and  where  the  tibia  is  involved,  and  the 
soft  parts  undermined  and  riddled  with  sinuses,  and  the  tendon 
sheaths  involved  high  up,  an  amputation  of  the  leg  may  be  required. 

Erasion  of  the  ankle-joint  will  obviously  be  of  limited  use,  as  in 
many  cases  several  of  the  tarsal  bones  are  involved  in  addition  to  the 
ankle-joint,  and  when  the  subject  is  not  young,  failure  of  an  erasion 
or  excision  of  the  ankle-joint  imperils  greatly  the  success  of  a  Syme's 
amputation. 

Operation. — As  in  excision  of  the  ankle-joint  the  difierent  methods 
class  themselves  under  two  heads :  (A)  A  traiisverse  incision.  (B) 
Lateral  incisions.  (A)  Erasion  by  a  transverse  incision. — 6.  A. 
Wright,  of  Manchester,  who  gave  such  a  healthy  impetus  to  erasion 
of  joints,  thus  describes  a  case  operated  on  as  long  ago  as  18S2 
{Diseases  of  Childreii,  Ashby  and  Wright,  p.  633) : 

The  child  was  8  years  old.  The  joint  was  opened  by  a  transverse  incision  across  the 
front  of  the  joint,  dividing  all  the  extensors,  A:c.,  much  pulpy  synovitis  existed  with 
sulx^hondral  caries ;  all  the  pulpy   tissue,  as  well  as  the  loosened  cartilage  were 
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removed  ft»  far  »8  powible.  The  tencloua  were  stitched  together  with  catgut  and  the 
wound  closed.  No  attempt  was  madp  to  unite  the  uerveT  the  unterior  tibial  artery 
was  twiafi'd.  The  wouud  waa  very  slow  in  healings  but  three  years  later  the  child's 
comlitiuu  was  as  follows  :  **  f oot  sound  and  well,  but  the  toes  are  somewhat  pointed* 
and  be  M brows'  the  foot  in  walking.  He  gets  about  well  with  a  lx>ot  and  without 
any  support.  A  good  deal  of  new  bone-formation  about  line  of  incision,  but  some 
mobility." 

Mr.  W.  A*  Lane  has  extended  the  above  method  by  a  tmnsvei'se 
incision,  as  follows  (Clin,  Soc,  Trmis,,  vol  xxvii.  p.  15):  **  An  incision 
is  made  ffoni  the  anterior  margin  of  the  tip  of  the  inner  nmlleoUiB 
across  the  front  of  the  aiik]e»  then  Vjaekwards  immediately  below  the 
ext-ernal  malleolus  aroinid  the  heel  to  within  a  measurable  distafice  of 
the  flexor  louf^nis  halliicis.  everything  being  dividetl  down  to  the  bone. 
The  only  structures  about  the  ankle-joint  which  are  left  uncut  are  the 
internal  lateral  ligament,  the  tendons  of  the  Bexor  longus  digitorum 
and  tibialis  posticus,  the  posterior  tibial  vessels  and  nerve,  and  the 
enperjacent  connective-tissue  and  skin.  The  interior  of  the  ankle-joint 
can  then  be  exposed  as  readily  as  one  separates  the  pages  of  a  book,  and 
the  whole  of  its  synovial  membrane  exjwsed.  The  narrow  prolongation 
of  synovial  membrane  upwanis  between  the  tibia  ami  libula  is  shown 
more  completely  by  dividing  the  inferior  interosseous  and  anterior  tibio- 
fibular hgaments."  Some  care  is  required  in  putting  up  the  limb  in 
plaster  after  the  operation,  that  the  fibula  does  not  fall  back  a  little 
from  its  normal  position.  Finding  that  union  of  the  divided  tendons 
is  not  satisfactory,  Mr.  liane  {(Tin.  Sor.  Tmn^.,  voL  xxxii.)  now  divides 
the  peroiuei  only>  and  at  some  distance  above  the  joint.  The  other 
tendons  are  exposed  for  some  distance  and  drawn  aside, 

(B)  Erasion  by  Lateral  Incisions. — Mr,  Glutton,  believing  that 
such  a  very  free  division  of  the  structmvs  around  the  ankle-joint  is  not 
neoessar}'  in  erasion,  has  recently  advocated  this  method  (Trans,  MetL 
Chir,  Soc,  vol.  I  xxvii,  p.  1 01).  '*The  method*  of  procedure  was  by  a 
series  of  vertical  incisions  round  the  ankle-joint,  through  which  a  sharp 
spoon,  and  even  a  finger,  could  be  introduced.  Four  incisions,  one  in 
front  and  another  behind  each  malleohis,  avoi<Hng  ligaments  and 
tendons  by  freely  opening  the  joint,  were  generally  employed.  If 
traction  was  made  on  the  foot  the  finger  could  always  lie  intrr»duced  to 
examine  the  joint  surfaces  after  the  use  of  the  sharp  spoon.  The  nozzle 
of  an  irrigator  with  a  full  stream  of  aseptic  Huid  was  kept  constantly 
going  through  one  or  other  of  the  openings  round  the  joint.  The 
introduction  of  the  finger  was  especially  useful  in  hunting  for  soft 
patches  of  tul>ercular  granulation-tissue,  for  then  the  sharp  spoon  could' 
be  introduced  to  that  spot.  In  most  cases  the  cartilage  came  away  and 
the  bone  beneath  was  attacked  with  more  or  less  vigour,  according  to 
the  conHition  of  the  Iragments  wliieh  were  removed.  An  objection  has 
been  raised  to  this  method  of  procedure,  namely,  that  the  surgeon 
cannot  see  the  condition  of  the  sttnictures  upon  which  he  is  operating. 
But  if  the  finger  is  used  as  described  above,  and  Avheii  the  bone  is  being 
scraped,  the  fragments  are  carefully  examined,  ther**  is  really  little 
difficulty  in  arriving  at  a  conclusion  as  to  when  enough  has  been  done. 
The  consistence  of  the  bone  and  its  I'esistance  to  the  action  of  a  sharp 

•  Ai  Ktated  by  Mr,  Clntton,  an  exactly  timilaT  method  of  operating  is  described  by 
Brum  {MiSneJiener  Mtd,  Woeh,,  tS^t). 


702  OPERATIONS  ON  THE  LOWER  EXTREMITY. 

spoon  is  not  alone  sufficient,  for  in  the  neighbourhood  of  a  diseased 
articulation  the  bone  is  often  rarefied  without  being  invaded  with 
tubercle."  A  copious  dressing  was  applied,  and  over  tJiis  a  plaster-of- 
Paris  splint  was  put  on  with  an  iron  bar  at  the  back,  and  windows  at 
each  side.  When  the  patient  was  able  to  get  up,  a  knee-rest  was 
ordered  to  be  used  for  many  months.*  Any  persistent  sinus  must  be 
scraped  out  without  delay  (p.  647). 

Mr.  Glutton  gives  six  cases  which  have  been  treated  by  him  by 
erasion  with  longitudinal  incisions.  As  to  the  results  Mr.  Glutton  is 
certainly  correct  in  claiming  that  they  **  are  sufficiently  encouraging  to 
make  one  think  that  more  effort  should  be  made  in  the  conservative 
treatment  of  the  joint  than  appears  at  present  to  be  the  practice  of 
operating  surgeons." 

As  to  which  of  the  two  methods  is  the  best  it  is  clear  that  good 
results  can  be  secured  by  either.  Speaking  for  myself  only,  I  am  of 
opinion  that  in  most  hands  a  transverse  incision,  prolonged  as  freely  as 
needful,  will  give  the  best  exposure  of  the  joint,  and  thus  facilitate  the 
eradication  of  all  the  diseased  tissue  which  is  so  essential  in  dealing  with 
tubercular  joints  (p.  639). 


EXCISION    OF    BONES    AND    JOINTS    OF    THE    TABSUS. 

Before  considering  these  separately,  I  would  invite  attention  to  the 
following  practical  points: 

i.  Those  cases  are  the  least  hopeful  in  which  there  is  no  history  of 
injury,  in  which  there  is  evidence  of  a  tubercular  constitution,  or 
perhaps  of  disease  dating  to  an  exanthem  and  coupled  ^4th  the  above 
constitution ;  cases  in  which  the  patient  is  wan  and  sickly  with  long 
lasting  pain  and  sleeplessness;  cases  in  which  the  parts  are  much 
swollen,  dusky  red,  and  glossy,  with  sinuses  numerous  or  excavated, 

fiving  vent  to  water}',  ill-smelling  discharge — all  points  denoting  a 
isease  that  is  not  limited  to  one  joint  or  to  few  bones,  ii.  Mere  laying 
open,  and,  still  more,  injection,  of  sinuses  where  there  is  disease  of  the 
tarsus  is  absolutely  useless  in  most  cases,  iii.  When  a  patient  is  under 
care  for  caries  of  the  foot,  his  lungs  should  always  be  carefully  examined 
before  operative  treatment  is  undertaken,  iv.  When  the  amount  of 
disease  present  is  being  estimated,  it  must  be  remembered  that  patients, 
especially  children,  will  often  use  their  feet  with  much  freedom,  limping, 
even  bearing  their  weight  on  their  toes  with  the  aid  of  a  crutch,  though 
all  the  time  extensive  disease  is  present,  v.  That  before  an  operation, 
the  parts  should  always  be  rendered  absolutely  evascular  by  the  use  of 
Esmarch's  bandages,t  and  that  thus  the  limit  of  the  disease  should  be 


♦  Free  movemcut  in  the  medio-tarsal  joint  often  made  up  for  any  ankylosis  of  the 
ankle-joint. 

t  This  is  disputed  by  some.  I  strongly  advise  it.  The  free  oozing  after  this  method 
may  be  met  by  tying  any  vessels  which  are  seen  in  the  absolutely  dry  wound,  and  then 
usually  plugging  this  with  strips  of  iodoform  gauze,  wrung  out  of  carbolic-acid  lotion. 
I  in  20,  bandaging  firmly  over  well-applied  dressings  before  the  Esmarch's  bandage  is 
removed,  and  giving  sufficient  morphia  in  the  first  twelve  hours.  This  dressing  will 
seldom  require  removal  for  several  days,  when  the  strips  must  be  thoroughly  soaked 
before  removal. 
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Jefiiied  as  accurately  as  possible,  vi.  Sub-perio^teal  excision  is  only 
tclvisable  in  the  case  of  ^single  bones  where  the  periosteum  is  already 
liickened  and  loosened,  and  that  in  other  cases  it  ii3  not  of  such  great 
1  vantage  as  to  justify  any  considerable  prolongation  of  an  operation. 
'Tii.  Strict  antiseptic  precautions 
should  be  made  use  of  whenever  ^J*-*-  -99* 

tliis  is  pot^sible,  because— (//)  Pro- 
unged  suppuration  will  exhaust 
a  i^atient  whose  powers  are  already 
sufficiently  handicapped  by  dis- 
ease  and  ttperation  ;  (b)  Suppura- 
tion will  cause  destruction  of  the 
periostt^um,  and  thus  fresh  caries 
and  necrosis  ;  (r)  Interference 
with  inflamed  bones  may,  if  sepsis 
result,  easily  cause  osteo-myelitis 
and  pya^niia^  viii.  AVhen  the 
4juestiou  arises  between  excision 
and  amputation,  if  the  powers  of 
repair  have  been  duly  considered, 
the  question  of  tiuie  and  the  rank 
of  life  should  also  be  remem- 
red.  Thus,  after  an  extensive 
excision,  six  niontlis  will  ]}ro- 
bably  lie  required  before  the  foot 
can  be  used,  but  only  three 
months  after  an  amputatiou. 
Tlie  time  in  the  first  case  may 
after  all  be  wasted,  a  point  of 
much  importance  J  when  the  ques- 
tion of  schooling,  learning  a 
trade,  &c  have  to  be  eonsifiered, 
ix.  No  use  of  a  foot  C4in  be  per- 
mitted after  an  operatir>n  till 
firm  consolidation  is  obtained. 
X.  If  pulpy  mischief  persist  after 
an  openition,  the  shar|>  spoon 
nmst  1  le  treely  used,  together  with 
laying  open  sinuses,  snipinng 
away  of  undermined  skin,  &c. 
If  all  carious  bone  has  been  re- 
moved, the  above  steps  may  be  repeated  again  and  again  here,  as  in 
the  laiee,  with  ultimate  success. 
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To  show  the  anr&ngemeiit  of  the  tarftal  ey  no  via  I 
membranes.    (Mac  CormAc.)  , 


EXCISION    OF    THE    ASTHAGAIiUS.* 


Indications, — These  will  be  for  A,  Disease,  B.  Injurif, 

A.  Disease. — (i)  Caries  of  the  bone,  especially  when  comparatively 


*  A  good  lafttanQe  of  the  occaeional  value  of  this  operation  has  been  given  bj  my 
[old  friend  George  A  Wright  (^Pendlebury  Ahgtra^tt^  1884^  p.  124).    The  case  was  one  of 
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recent  and  of  traumatic  origin  in  a  young  and  healthy  patient,  and 
when  the  disease  is  found  to  be  limited  to  the  upper  siirface.  (2)  In 
disease  of  the  astragalo-calcanean  joint,  where  it  is  thought,  from  the 
position  of  the  sinuses,  &c.,  to  be  more  advisable  to  expose  this  joint  by 
removing  the  astragalus  than  the  os  calcis.  (3)  Talipes  :  in  inveterate 
resistant  cases  (p.  711). 

B.  hijtun/, — (i)  Primarily,  (a)  In  simple  dislocation  of  the astrajsjalus 
not  reducible  with  the  aid  of  anaesthetics  and  tenotomy  of  the  tendo- 
Achillis  and  the  tibials  or  extensora,  if  it  seem  certain  that  the  skin  will 
slough.  (6)  In  couipound  dislocation  of  the  astragalus  when  the  bone 
is  too  far  displaced  or  comminuted  to  admit  of  replacement,  and  when 
the  condition  of  the  soft  parts,  vessels,  and  tendons  does  not  call  for 
amputation.  (2)  Secondarily,  when  the  foot  is  useless  and  painful. 
In  these  cases,  especially,  strict  antiseptic  precautions  must  be  taken 
and  free  drainage  provided. 

Operation. — This  may  be  performed  by  two  lateral  or  a  transverse 
incision,  with  subsequent  suture  of  the  tendons.  On  account  of  the 
freer  exposure  given,  I  prefer  the  latter.  The  parts  having  been 
rendered  evascular,  the  bone  is  exposed  by  an  incision  crossing  the 
dorsum  between  the  malleoli,  as  in  Syme's  amputation ;  the  tendons 
are  cleanly  cut,  and  the  astragalus  exposed.  At  this  stage  all  that  may 
be  required  is  to  remove  a  sequestrum  from  the  upper  surface  of  the 
neck  of  the  bone.  The  ligaments  must  be  divided  by  carefully  keeping 
the  knife  close  to  the  bone  •  while  this  is  twisted  out  in  the  grasp  of 
lion-forceps,  aided,  if  needed,  by  the  levering  movements  of  an  elevator, 
care  being  taken,  in  using  this,  not  to  bruise  any  soft  bone  which  is 
used  as  a  fulcrum.  If  the  astragalo-calcanean  joint  is  found  diseased, 
this  must  be  now  attended  to  with  chisel,  gouge,  and  sharp  spoon. 
The  scaphoid  is  next  examined.  All  pulpy  material  having  been 
removed,  haemorrhage  is  arrested,  the  tendons  carefully  sutured,  and 
the  wound  closed,  drainage  being  provided  if  necessary. 


EXCISION  OF  THE  OS  CALCIS. 

Practical  Remarks. — Disease  here  is  not  very  infrequent,  and  often 
remains  limited  to  this  bone  for  a  long  time.  It  may  commence  in  one 
of  three  sites — viz.,  (a)  the  posterior  epiphysis,  which,  not  appearing 
until  the  tenth  year,  does  not  unit^  till  between  the  fifteenth  and  nine- 
teenth years ;  (h)  the  body  of  the  bone ;  (c)  the  calcaneo-astragaloid 
joint,  either  de  novo,  or  as  an  extension  of  the  last.  The  diagnosis  of 
primary  disease  in  this  joint  is  often  difficult ;  thus  the  swelling  and 

severe  talipes  valgus,  due  to  infantile  paralysis  of  a  year'e  standing.  The  reaction  of 
the  muscles  to  f aradism  was  extremely  poor.  "  The  deformity  clearly  depended  on  a 
partial  sub-astragaloid  dislocation."  The  bone  was  removed  by  an  incision  along  the 
inner  border  of  the  tibialis  auticus,  and  a  shorter  one  meeting  this  between  the 
tibialis  anticus  and  posticus.  No  tendons  were  cut;  one  small  vessel  required 
twisting.  The  foot  could  be  inverted  into  good  position  after  removal  of  the  bone 
Twelve  months  later  the  child  could  walk  painlessly  and  much  more  freely,  withont 
evcrsion,  and  with  a  good  arch. 
*  Especially  at  the  back  and  on  the  inner  side. 
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position  of  the  Bin  uses  recall  disease  uf  the  ankle-joint.  The  pain  is 
iisually  greater  than  in  ordinary  disease  of  the  os  caleis  itself »  and  tht- 

it  is  sooner  disabled.  With  an  anaesthetic,  the  anklL'-joint  is  found 
e,  and  probes  introduced  by  sinuses  may  pass  towards  the  level  of 
the  upper  surface  of  the  os  calcis  (knowu  by  the  tubercle  for  the 
extensor  brevis). 

Operation. — The  parts  being  rendered  evascular  and  the  foot  firnilj 
t^up}iDrted  on  its  inner  side  at  the  ed^e  of  the  table,  an  incision*  is 
made  with  a  strong-backed  scalpel,  commencing  at  the  inner  edge  of 
the  tendo-Achillis,  and  passin^^'  along  the  nppt-r  border  of  the  os  calcis 
(vide  sit]/ra)  at  the  outer  border  of  the  foot  as  far  as  the  calcaneo-cnboid 
joint,  which  lies  midway  between  the  outer  malleolns  and  the  fifth 
metataisal  bone.  This  incision  should  go  down  at  once  upon  the  bone* 
so  that  the  tendon  should  be  felt  to  snap  as  the  ineiBioii  is  commenced. 

Fio,  300 
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Foot  two  yearii  after  removal  of  oh  cak'is  in  a  cbild,  The  foot  is  tlttt 
but  very  serviceftble.  Ae  will  be  seeD  from  the  state  yf  the  calf,  iVie  tetido- 
Achilliii  has  takeD  on  a  fresh  attaobtDent  in  the  detached  perioHtcum,  and 
baa  been  well  employed. 
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Another  incision  is  then  to  be  drawn  vertically  across  the  sole,  com- 
mencing near  the  anterior  end  of  the  first,  and  terminating  just  shoit 
of  the  inner  surface  of  the  oa  calcis,  beyond  wliich  it  shonld  not  extend 
for  fear  of  wounding  the  posterior  tibial  vessels.  The  bone  l^eing  now 
exposed  by  throwing  back  the  flap,  the  calcaneo-cuboid  joint  is  first 

♦  The  above  incision  is  taken  from  Mr.  Holmea'  article  iSytt  of  Sur^.j  toL  iii. 
p.  771}.  A  still  better  one  is  that  advised  by  Farabeuf  (Man.  C^fSr.^  p.  759) : — A 
horseshoe-shaped  incision  is  made  round  the  heel,  beginning  at  the  calcAueo-cnbold 
joint,  dividing  the  teudo-AchiUia,  and  ending  on  the  inner  aspect  of  the  foot 
external  to  the  poslerior  tibial  vessels  and  nerrea.  To  this  iDcisioD  a  short  ver< 
one  is  added,  running  up  along  the  outer  tside  of  the  tendo-AcMUis.  By  turning 
the  flaps  thus  niarked  otit  the  butie  is  most  thoroughly  exposed. 
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ronnd  incl  ipened.  The  peronsei  must  be  dissected  out,*  and  drawn 
isiae  ^th  a  blunt  hook.  The  astragalo-calcanean  joint  is  next 
icracked :  and  the  cloee  connection  between  the  bones  at  this  point 
♦  •onadTnres  the  principal  difficulty  of  the  operation,  unless  the  ligaments 
jave  been  destroyed  by  disease.  This  difficulty  can  best  be  met  bv 
jaepinir  the  bone  firmly  with  lion-forceps,  and  wrenching  it  backwards 
ind  outwards,  aided  by  levering  movements  of  an  elevator,  and  a  knife- 
point kept  very  close  to  the  bone.  Especial  care  must  be  taken  on  the 
inner  side  to  avoid  the  vessels.  The  bone  being  removed,  the  gap  is 
ligtitiy  plugged  with  gauze,  and  the  dressings  applied  before  the 
Esmarch's  bandage  is  removed. 

The  question  of  preserving  the  periosteum  has  already  been  referred 
to.  p.  703.  Some  good  cases  of  excisions  of  tarsal  bones  are  recorded 
Hy  Mr.  Holmes,  Stj4.  of  Surg,^  vol.  iii.  p.  769  et  seq. ;  and  Surg,  Treat 
>/  Children's  Dis.,  chap.  xxvi. 


OFKBATIOirS    FOR    MOBE    COMPIiETE    TABSECTOMY. 

It  is  scarcely  worth  while  to  give  directions  for  the  removal  of  other 
single  bones — e.g.,  the  scaphoid  and  cuboid — as  these  are  rarely 
^liseobed  alone,  and,  if  this  should  be  so,  their  removal  is  easy. 

The  operations  of  Mickulicz  and  of  Dr.  P.  H.  Watson  will  be 
dei«cribed  to  meet  those  cases  where  more  extensive  disease  is  present. 
:\nd  where  the  patient's  age  and  condition  justify  a  trial  of  these  severe 
operations  instead  of  amputation.  In  the  very  few  cases  which  call  for 
these  '.operations  Watson's  is  to  be  preferred,  as  it  leaves  a  foot  at  right 
;iii^les  with  the  leg. 

Operation  of  Mickulios.f — The  object  of  this  operation  is  to  procure 
:iu  artificial  pes  equinus,  and  to  preserve  the  toes  and  metatarsals,  these 
iH^in^  brought  into  a  straight  line  with  the  leg,  and  the  toes  bent  at  a 
:ij;ht  angle,  so  that  the  patient  walks  on  the  ends  of  the  metatarsal  bones 
v'overed  by  the  thick  pads  of  tissue  w^hich  invest  them ;  a  broader  surface 
v»t  support  is  provided  than  after  Syme's  or  PirogoflTs  amputations,  and 
TUei-e  is  some  elasticity  of  the  foot  left.  I  do  not  recommend  this 
operation,  and  only  introduce  the  account  from  my  respect  for  the 
^ur^C^m  whose  name  it  bears.  The  result  is  obtained  at  far  greater 
o^fc^i  'Mid  risk  than  that  by  a  Syme's  amputation,  and  is,  in  my  opinion, 
*>i  very  doubtful  superiority.  Mr.  Bland  Sutton  (Lancet,  1893,  vol.  ii. 
IK  1 5 1  0  bnmght  before  the  Medical  Society  the  skeleton  of  a  foot  three 
\  t  ai>^  atter  the  i^>erformance  of  Mickulicz's  operation.  The  artificial  pes 
\4u1nus  had  bi^en  produced  by  Sir  W.  Mac  Cormac  in  a  girl,  aged  18, 
iie  ^ubjiVt  of  infantile  paralysis.  In  spite  of  the  anatomical  success  of 
lu  j^ktmtiou  the  foot  was  of  little  service  in  progression,  causing  the 
,ii*i  !uucu  pain  and  inconvenience,  and  Mr.  Sutton  removed  the  leg  by 
.ii^^ucauiijkj:  thivugh  the  knee-joint. 

"  Hr  '1,;tuv>  v^iv.  9Mpra  «/.)  sajs  that  he  has  always  divided  these  without  ill 
<.-%  .  :i*v  *uu>t  V  taken  in  drawing  them  aside,  for,  if  this  is  done  too  vigorously, 
.,     .^..  -*.'M^ij*  **  happened  to  me  in  one  of  my  cases. 

'  ttv  ..cwaiu  A  this  i*  taken  from  a  paper  of  Sir  W.  MacCormac*s  QLanrct,  May  5, 
sN>  1 .    ^^« :    i^ur^**  Avxvmpanying  this.    Mickalics*s  paper  will  be  found  in  Langenbeck's 
:  .  ..,    >^,  '-ki.  x\^i  S^  igx. 
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Sir  W.  Mae  Corniac*^  patient  was  n^ed  15,  and  the  disease  dat4?d  to  a 
gprain  of  the  ankle.  On  tiie  lad's  adnii^siun  the  swelling  and  sinuses 
pointed  to  disease  of  the  os  calcie ;  later  on  the  ankle-jaint  became 
involved.  Amputation  being  refused.  Sir  W.  Mae  Cormac  operated 
thus:  "The  patient  was  placed  in  the  prone  position.  If  it  he  the 
right  foot,  the  knife  is  introduced  on  the  iniaer  border  of  the  foot,  just 
in  front  of  the  scaphoid  tahercle,  and  a  transverse  incision,  extending  to 
the  bone,  is  made  across  the  sole  to  a  j>oiut  a  little  behind  the  tuberosity 
of  the  fiftfi  metatarsal.  On  the  left  foot  the  direction  of  this  incision 
will  be  reversed.  From  the  inner  and  outer  extremities  of  the  wound 
incisions  are  prolonged  upwaixls  and  backw^ards  over  the  corresponding 
malleolus,  and  their  extremities  united  by  a  transverse  cut  across  the 
back  of  the  !e^^,  down  to  the  bone,  at  tlie  level  at  which  it  is  to  be 
jsawn,  usually  immediately  above  the  jtiint  surface  of  the  tibia.  In 
c^ses  where  a  larger  removal  of  the  tibia  and  libula  is  required,  the 
lat-eral  incisions  must  he  more  oblique,  and  the  posterior  transverse  cut 
made  at  a  higher  level,  Tlie  ankle-joint  is  now^  opened  from  behind, 
the  disarticnlation  completed,  and,  after  flexing  the  foot,  the  soft  partes 
are  carefully  separated  in  front  until  the  mediotarsal  joint  is  reached, 
through  which  disarticulation  is  effected  as  in  Chnpart's  amputation. 
The  heel  jjortion  of  the  foot,  consisting  of  the  astragalus,  calcis,  and  the 
soft  parts  covering  them,  is  thus  remo%ed.  The  articular  suriaces  of 
the  tibia  and  fibula,  with  the  malleoli,  are  now  sawn  off,  as  well  as 
those  of  the  cuboid  and  scaphoid.  The  anterior  portion  of  the  foot 
i^mains  connected  with  a  bridge  of  soft  pai'ts.  The  blood-gupply  appears 
to  be  ample,  for  almost  directly  after  the  operation  blood  issued  freely 
from  the  distal  ends  of  the  divided  plantar  arteries.  All  haemorrhage 
having  been  arrested,  the  foot  was  brought  into  a  straight  line  with  the 
leg,  and  the  cut  surfaces  of  the  bone  w^ei'e  sutured  together  with 
kangaroo  tendon.  The  attempt  to  discover  and  unite  the  divided  ends 
of  the  posterior  tibia!  nerve  failed,  on  account  of  the  sodden  condition 
of  the  soft  parts.  Suitable  dressings  and  a  plaster-of-l^aris  splint  were 
applied,  the  toes  being  brought  into  a  position  of  complete  dorsal 
flexion.'' 

The  boy  made  an  excellent  recoveiy.  Firm  Kmy  nni<in  took  place. 
In  about  a  month  sensibility  began  to  return  in  the  sole,  and  gradually 
became  more  cnmplete.     The  toes  were  mobile,* 

Operation  of  Watson. — Tliis  is  adapted  to  cases  w^hei-e  the  medio- 
tarsal articulation  is  involved,  the  importance  of  which,  from  the 
number  of  bones  and  the  complicated  synovial  membrane,  is  w^ell 
known  (p.  717).  In  other  w^ords,  the  disease  should  be  situated 
between  the  bases  of  the  metatarsal  bones  in  front  and  the  os  ealcis  and 
the  astragalus  behind.  The  parts  being  rendered  evascular,  incisions 
three  to  four  inches  long  are  made,  on  the  outer  side  from  the  centre  of 
the  OS  ealcis  to  the  middle  of  the  iifth  metatarsal  hone,  and  on  the  inner 
from  the  neck  of  the  astragalus  to  the  middle  of  the  iirst  metatai"sa1. 
The  soft  parts  are  carefully  dissected  off  from  the  dorsal  and  plantar 

•  The  patient  was  shown  to  the  Medical  Society  more  rhan  a  year  after  the  opera- 
tion.    "*  He  walked  up  and  down  the  room,  both  with  and  without  hia  boo»  ^ 
eaw!  and  evident  satisfaction  to  himself*     The  nnion  is  quite  solid, 
attends  to  his  daily  work  without  any  inconvcniunee." 
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aspects  of  the  foot  by  means  of  these  incisions,  the  left  thumb  l^ein^ 
kept  between  the  point  of  the  knife  and  the  soft  parts.  With  a  cun'ed 
probe-pointed  bistoury  the  joints  between  the  astragalus  and  scaphoid, 
and  OS  calcis  and  cuboid,  are  opened  up,  and,  a  saw  being  passed 
between  the  plantar  soft  parts  and  the  metatarsal  bones,  these  are  cut 
through  from  below  upwards.  The  diseased  bones  being  removed,  the 
wound  is  firmly  plugged  and  pressure  applied  with  gauze  pads  and 
bandages  before  the  tourniquet  is  removed.  That  this  operation,  though 
little  known,  is  an  excellent  one  in  Dr.  Watson's  hands,  is  shown  by  the 
fact  that  five  out  of  his  six  cases  did  well.  It  must  be  remembered 
that  it  is  an  operation  in  the  dark,  and  one  that  may  involve  a  good 
deal  of  damage  to  soft  parts,  owing  to  the  amount  of  disease  which  has 
to  be  removed  bv  somewhat  limited  incisions. 


BEMOVAL    OF    TARSAL    BONES    FOB    INVETEBATE 

TALIPES. 

Indications. — Cases  which  deserve  the  above  epithet  of  inveterate, 
in  which  tenotomy,  syndesmotomy,  and  forcible  manipulation*  have 
been  thoroughly  tried ;  cases  in  which  there  is  evidently  confirmed 
alteration  in  the  shape  of  the  bones — e.g,,  in  talipes  equino-varus — such 
rigidity  that  the  position  of  the  foot  cannot  be  possibly  altered,  the 
astragalus  projecting  outwards  on  the  dorsum,  and  the  scaphoid  so 
displaced  that  it  almost  touches  the  internal  malleolus;  where  the 
patient  walks  on  the  outer  border  of  his  foot,  and  large  burs89  have 
formed  over  the  cuboid  ;  and  where  the  patient  is  prevented  from  earn- 
ing his  livelihood.  Finally,  the  surgeon  must  feel  assured  as  to  his 
power  of  conducting  the  case  aseptically. 

The  chief  operations    for    inveterate   or   resistant   talipes   are — 

(i)  Complete  section  either  by  open  incision,  Phelps'  opera- 
tion, or  by  subcutaneous  section  ;  (ii)  Removal  of  the  astra- 
galus; (iii)  Cnneiform  tarsectomy.  Before  they  are  described 
1  would  impress  most  strongly  upon  my  younger  readers  the  cardinal 
importance  of  the  following:  (i)  Relapses  will  follow  after  any  op^^ 
tion,  however  complete  and  severe  at  the  time,  unless  the  patient  is  kept 
under  observation  suflSciently  long  for  the  surgeon  to  feel  certain  that 
the  case  is  cured.  (2)  Relapses  depend  either  upon  the  patient  being  too 
soon  removed  from  supervision,  or  upon  the  surgeon  saying  prematurely 
that  the  cure  is  complete.  (3)  No  cure  is  complete  until  the  patient 
has  been  walking,  under  skilled  observation  at  intervals,  for  a  sufficient 
time.  It  is  quite  impossible  to  lay  down  any  law  or  limit  here.  For 
cases  l:>efore  puberty    several   years    are   required ;    for  adolescents  or 


*  Either  by  the  hands  or  by  the  aid  of  Thomas's  wrench.  An  excellent  account  of 
the  use  of  this — in  fact,  one  of  the  very  best  descriptions  of  the  treatment  of  talipes 
in  the  English  language — is  given  by  Mr.  R.  Jones,  of  Liverpool,  and  Dr.  Bidlon,  of 
Chicago,  in  the  Medical  Annual  for  1896,  p.  448.  Another  very  helpful  account  of 
talipes  is  that  given  by  Mr.  Tubby  in  his  recently  published  work  on  Orthopedic 
Surgery. 
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adults  at  least  one  Tear  is  needed.  TJie  more  severe  t*he  case  the  mo  re 
care  ia  requin^tl  for  the  surgeon  to  be  absolutely  ceilain  that,  when 
walking  is  allowed,  the  Lodv-weight  falls  on  the  foot  in  the  riglit 
position,  and  not  unduly  on  the  outer  side,  perpetuating,  if  even  in  the 
slightest  degi'ee,  the  varus.  (4)  While  tliere  is  no  routine  method  of 
operation  in  these  cases,  the  surgeon  will,  of  course,  secure  the  best 
results  from  that  operation  with  whicli  he  is  most  familiar. 

Phelpe'  Operation  by  Open  Incision.* — The  {V>ot  having  been 
cleansed  and  rendered  evaseular  is  placed  on  its  outer  side,  and  a  line  is 
drawn  from  the  tip  of  the  inner  malleolus  to  the  tuberosity  of  the 
scaphoid.  From  the  centre  of  this  line  an  incision  is  made  outwards 
across  the  inner  third  of  the  8oIe,t  down  to  the  neck  of  the  astragalus  on 
its  inner  side.  Through  this  wound  the  plantar  fascia,  abductor 
hallncis,  tibiales  posticus  and  anticus,  the  long  llexors,  together  witli 
the  internal  lateral  and  calcaneo-scaphoid  ligaments,  are  divided.  It" 
possible,  the  internal  plantar  vessels  and  nerve  are  spared.  Great  force 
is  then  used  to  rupture  the  deeper  ligaments  and  over-correct  foot. 
Phelps  also  divides  the  tendo-Achillis  at  flie  same  time;  others  prefer  to 
leave  this  step  till  a  later  occasion.  The  wound,  partly  sutured,  is  put  up 
without  drainage,  and  must  heal  partly  under  bloodclot,  partly  by 
granulation.  The  foot  is  maintained  in  the  over-corrected  position  by 
plaster  of  Paris. 

This  operation  has  been  modihed  in  various  ways  in  order  to  avoid 
the  tendency  to  recurrence  which  insults  from  the  contraction  of  the 
scar  left  on  the  inner  side  of  the  foot. 

Mr,  W.  A.  Lane  ( Lancet,  Aug.  19,  1893)  pxits  on  a  large  skin  graft 
on  the  second  day,  in  order  to  promote  more  rapid  healing.  Mr.  T.  H. 
Kellock  (Lanret,  Marcli  30,  1895)  paitially  fills  the  gap  by  means  of  a 
skin  flap  from  the  dorsum  of  the  foot.  Dr.  W.  Gardner,  of  Melbounie, 
quoted  byTobby  (OrfhojKvdk  Snr^j.,  p.  435),  inserts  a  wedge  of  decal- 
cified bone  between  the  scaphoid  and  astragalus,  *'to  wliich  bones  it  is 
wired,  and  by  this  the  lengthening  of  the  inner  side  is  maintained  until 
the  plate  is  replaced  by  tibrous  tissue.'* 

Finally,  the  following  excellent  modification  is  described  by  Dr.  A.  F. 
Jonas  (Ann.  of  iSitnj.,  April  1899,  p.  449),  and  has  been  employed  by, 
him  in  tw*enty-five  cases,  with  satisfactory  results.     Here  a  V-shaped 
flap    is  turned   back   while   the   structures   beneath   are    divided  ;   the 
flap  is  then  replaced,  the  wound  being  sutured  in  the  form  of  a  Y. 

The  operation  is  described  as  follows :  '*  An  incision  is  made  begin- 
ning slightly  below  the  mar^'-in  of  the  plantar  fascia  on  the  inner  side  of 
the  foot,  at  a  point  on  a  line  directly  below  and  anterior  to  the  internal 
malleohiH.  extending  tbrwards  and  upwards  to  a  point  on  the  first 
metatarsal  bone,  and  nearly  to  the  metatarso-phalangeal  articulation.  A 
second  incision  is  mafle  beginning  at  a  point  over  the  astragalo- 
scaphoid  articulation,  extending  tbrwards  and  slightly  downwards, 
joining  the  fir^t  incision  near  the  metatarso-phalangeal  joint,  forming  a 
V.     The   incisions   are  made   deep   so   as  to  include  the  subcutaneous 


*  Mr.  £.  Owen  f teOi^y adYimtei  thia  opttration  in  an  excellent  account  ol  It  ^ 
Chit.  Tram.,  Tol.  bOvL  p,  S9), 

t  Phelps  originally  mftde  hia  incision  two-thirds  across  the  sole,  but  m 
owing  to  the  lender  scar  which  was  liable  to  result. 
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tissue  and  fat.  The  flap  is  dissected  backward  to  the  points  first 
indicated.  We  have  now  exposed  all  the  shortened  soft  structures. 
We  first  sever  diagonally  the  inner  fasciculus  of  the  plantar  fascia. 
The  diagonal  division  of  the  plantar  fascia  is  done  so  that  after  correc- 
tion there  shall  not  be  left  a  defect  between  the  divided  ends,  but  that 
the  points  of  the  incised  fascia  still  come  in  contact,  thereby  lessening 
the  tendency  to  contraction  of  this  structure  when  repair  is  complete. 
The  remaining  structures  are  now  divided  successively  as  directed  by 
Phelps,  until  the  astragalo-scaphoid  capsule  is  reached.  Instead  of 
dividing  this,  we  make  another  incision  on  the  outer  side  of  the  foot, 
over  the  head  of  the  astragalus,  pushing  aside  the  tendons  and  soft 
structures  and  exposing  the  neck  of  that  bone,  and  then  cut  through 
the  neck  with  a  chisel.  We  can  now  push  the  forward  part  of  the  foot 
outward  without  separating  the  astragalo-scaphoid  articulation  which 
nearly  always  occurs  in  the  typical  Phelps'  operation."  After  bleeding 
has  been  arrested  the  wounds  are  closed  and  the  limb  put  up  in  plaster 
of  Paris. 

Lane's*  Complete  Suboiftaneous  Seotion. — Mr.  W.  A.  Lane, 
believing  that  the  later  results  of  Phelps*  operation  are  very  unsatisfac- 
tory owing  to  the  **  absolute  loss  of  continuity  of  all  the  soft  parts  in 
the  sole  of  the  foot,"  advises  the  following  method  (Lancet,  vol.  ii.  1893, 
p.  432) :  **  An  india-rubber  bandage  is  applied  above  the  knee  to  control 
the  circulation,  so  as  to  prevent  the  free  bleeding  that  would  otherwise 
occur,  and  then,  by  means  of  a  strong,  long-bladed,  sharp-pointed 
tenotomy-knife,  everything  beneath  the  skin  that  opposes  the  placing  of 
the  foot  in  a  position  of  moderate  abduction  upon  the  astragalus  is 
divided.  This  includes  the  several  divisions  of  the  plantar  fascia,  part 
of  the  internal  lateral  and  annular  ligaments,  the  superior  internal 
calcaneo-scaphoid,  the  inferior  calcaneo-scaphoid  and  the  long  and  short 
plantar  ligaments,  together  with  the  tibialis  anticus  and  all  the  tendons, 
vessels,  and  nerves  in  the  sole  of  the  foot.  This  cannot  be  done  satisfiu> 
torily  through  a  single  puncture ;  but  I  do  not  hesitate  to  make  any 
number  of  j)unctures,  only  taking  care  that  the  knife  is  entered  in  such 
a  direction  that  the  forcible  fixation  of  the  foot  in  a  position  of  abduction 
does  not  cause  the  wound  made  by  it  to  gape.  This  is  a  matter  of 
considerable  importance,  since  it  is  frequently  necessary  to  sew  up  the 
apertures  which  are  made  by  the  knife,  otherwise  artenal  blood  spurts 
through  them  on  removing  the  tourniquet.  By  spending  some  time, 
and  by  exercising  a  moderate  amount  of  skill,  it  is  possible  to  divide  all 
the  soft  parts  opposing  abduction  of  the  foot  on  the  astragalus  and  to 
leave  the  skin  intact,  except  for  the  punctures  produced  by  the  tenotomy- 
knife.  After  this  has  been  done,  I  pass  a  knife  between  the  skin  and 
tendo-Achillis  and  divide  it.  If  the  foot  does  not  become  square  I  cut 
all  the  soft  parts  except  the  peroneei,  carefully  dividing  the  posterior 
ligament  of  the  ankle-joint,  which  often  opposes  free  movement  of  this 
articulation." 

With  regard  to  the  above  operations,  I  am  of  opinion  that  cases 
severe  enough  to  require  them  are  best  met  by  cuneiform  tarsectomy 
(vide  infra). 


*  A  somewhat  similar  operation  is  given  by  Buchanan  QBrit.  MetL  Jmnm^  Od,  tj 


1888). 
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Bemoval  of  Astragalus  (Lund,  Brit  Med,  Joam,,  Oct.  19,  1872).- 
A  longitudinal  incision*  about  two  inches  lon^  and  f(«ntly  ohi'VimI,  in 
made  over  the  most  projecting  part  of  the  head  of  tho  aMtmgahiii  frdiii 
the  external  malleolus  downwards  and  inwards,  betwt?eu  i\\is  ouUn'inoMt 
tendon  of  the  extensor  longus  digitorum  and  the  ]>eroniuiiH  tartiuM.  H1(n 
soft  parts  on  either  side  of  the  incision  having  l)eon  rained  with  uii 
elevator,  the  anjcle  and  astragalo-scaphoid  joints  are  opeui^l,  tli«  homi 
is  loosened  in  its  bed  with  an  elevator  while  its  ligameiitouM  attat^hnuMit n 
are  divided  with  blunt-pointed  scissors.  This  is  facilitated  hy  drawing 
the  bone  in  different  directions  with  lion-forceps.  The  chitif  diflimiltlHtf 
met  with  are:  (i)  the  closeness  with  which  the  lione  occupifM  it«i  K^ickwt, 
and  the  consequent  readiness  with  which,  if  a  sharp  iiiMtrunumt  )>«  utftid 
to  lever  out  the  astragalus,  slices  of  cartilage  arn  deta<iht?d  from  ti)*i 
scaphoid  or  malleoli ;  (2)  division  of  the  ligament**,  ei*|>i*xjittlly  th«  \n\*if^ 
osseous  and  the  internal  lateral. 

Advantages. — This  operation  gives  an  exr^ellifnt  remilt  in  i\ujm  ca^h 
in  which  the  chief  cause  of  deformity  is  the  astragal uai,  A  y^utui  nmU 
and  much  mobility  at  the  ankle  are  oft^n  \)rfMt'r\M\, 

Disadvantages. — In  those  cases  in  which  removal  of  i\ui  a«tragai«J«  U 
not  sufficient  to  allow  of  the  foot  Ijeing  lAtust^l  at  UtuHi  at  a  right  ai*gli^ 
ivith  the  leg,  the  external  malleolus  muid  be  |iarlially  divi/1^1  with  U/im^^-^ 
forceps,  and  then  the  foot  carrie^l  outwards,  l/^ndiiig  iim  umilMAun 
backwards  and  outwards  also  (Waktiam;,t  If  tbi«  d^Mtn  ii//t  kuttU'M  a 
wedge  must  be  remove^]  from  the  UiThWn,  A*i  I  l*av*?  «//t  Ujii$i4  it  ttstmy 
to  make  sure  in  which  of  the^i^^  a4van/>^l  t:sif^iA^,  r*tmovH\  ^ft  iii4r  tt^Un^iwi 
will  suffice,  I  generally  pr^ftr  xo  ri^.tnos^t  a  w<5^1g#?  at  'fWtttf  am  i«v'/Jyii4g 
less  dLsturhanoe  of  tbe  [^art*  x\isku  two  ^y[>«ffati/yfi*,  ar*/l  at^  }/«riog  ^^tttMin. 
Mr.  Wakham.  hoTi'^-ver.  \}r*^i^r^.  }j^\£i$niiui^  with  r^rijy/val  ^A  tk$^. miXru^^^ - 
Mr.  EweiLt  i'Ujr.  rnfr'A  cif.^  S'*Tf:fj%Sii:}AiuAk  Uin^^/inv. 

theme  inTfinitTavr  fjr  r^ste'irj&j-t  <,a*i<3*  *A  iaJj;^^  w}i^>;  '/r^c^x  i^oumjMM:tn  'A 
the  astra^ufc  is  usA  tiwr  pr/jjjjxMryjit  i*-aiX^r*t.  >Aia«ri'*r  ^h>r  fjjfity  ic  %/y^  '/J*^ 
to  be  (J^*f(i'fJfJiSlx*T  Inr  t}jk*r  J^rxa^-^'^"  <^"  <^A»r  Jj^/JJ^.  Vi"  »'i^i«r  tiji*  eV»rj/  Jjfc;i*  ^/iaWJ 

is  bercflud  lih*-  rt^m^y  '.»f  /udj'.uvubjy  *flwpi'^y*y4  "  >/*  r^iyrhhy/^^  WJui^n^  J 
say  in  ^-rw:  rja***'.  J  tiiivv.iCi  Ji.*-  v^  luabr  '.^*>»r  i*j«»fr^rv*rt.ivu.     J  aitJ  fidtiwiiu^ 

to  li^  blaJk  '.if   ya6*»   viu'Jl.  'JXU'r  Wvi^  U  ik'j^AAk;  hUrji^^'^ti .        V\'i*i:Ji:^?  tiwjtt^ 

be  patitiut  uv*}?-  •uii*-  tdiu*-  viu«ji  it  f'^juit^Kl  v^  wx^ufv  >;vxl  i.'**uAfc  -it 
Fudb  «tt*et  miiQer  ui*rtiiiVCit  v  1.  v*iA>ii  »uni«-;<r.  J^ut  **'JrtiiiJ  tiit  y;i^3ttt  uui^j'^'it^ 
■of  hotsphal  eabe^  h  i^  juut  bv  'Jitu^-  ivw  i»«jii*^^itu)^.  appt^«'''^i*^'tt^  *»t*^  *'•' 
furdi.  i*^  u?:g»3Ut*y  irt^a*;^.  ;i»:5f'iiu>*  iuu*:ij  iiat  W^i-  tt'i»>5a<»,*  *<>rfi-  Jt-^^H, 
mudemteiy  *-*;j#»9ii*int-  upyi^i-u'tjXu^  it  tixtti<:utt  u?  iiW4»iutumi?  :  iuUiU*^«ii<>r 
aud  pirui*^iiy«r  01.  zu*r  ptt***  v'   nip-   paf.-*9<iu  o<  jitiT*»«ii!  ui»-.  ^^^vv  uiuiii-  4*\m 
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forthcoming;  the  regular  attendance  which  is  absolutely  needful  is 
broken  off  or  interrupted,  thus  causing  the  inevitable  relapses  so  well 
kno\\Ti  to  every  surgeon  of  experience.  Looking  upon  treatment  here 
as  mainly  a  question  of  time,  not  only  to  fit  the  patient  to  play  his  part 
in  life's  battle,  but  because  the  longer  the  deformity  is  left  the  worse 
is  the  habit  of  walking  acquired,  I  generally  resort  to  tarsectomy  in 
patients  as  young  as  ten  or  eleven,  and  very  occasionally  even  younger. 
I  admit  the  foot  is  flat  and  shortened,  and  in  some  cases  stiff,  though 
this  last  is  due  to  imperfect  after-treatment  and  insufBcient  manipulation 
and  active  and  passive  exercise  of  the  foot.  Though  flat  aiid  shortened, 
the  foot  is  square,  without  ami  tendency  to  inversion,  after  a  weli-^managed 
tarsectomy.  This,  I  maintain,  is  the  chief  object  before  us  in  these 
resistant  cases  of  talipes,  and,  as  it  is  attained  most  speedily  and  cer- 
tainly by  tarsectomy,  1  recommend  this  operation  strongly  in  poorer 
jmtients  who  can  least  afford  to  lose  time. 

With  regard  to  the  matter  of  age,  I  would  refer  my  readers  to  papers 
by  Mr.  Walsham  (Brit,  Med.  Joum.,  1893,  ^o'-  ^-  P-  339)  ^"^  Mr.  Ewens, 
Surgeon  to  the  Bristol  Children's  Hospital  (ibid.,  1891,  vol.  ii.  p.  843). 
Both  these  surgeons  advocate  resort  to  removal  of  bone  at  an  earlier  age 
than  is  usually  allowed ;  both  consider  such  operative  steps  justifiable, 
in  special  cases,  in  children  only  three  years*  old.  In  Mr.  Walsham's 
words :  **  I  have  not  done  a  bone  operation  on  these  patients  at  a  younger 
age  than  two  or  three  years,  but  at  that  tender  age  I  have  found  that, 
even  after  removal  of  the  astragalus,  the  foot  in  some  instances  could 
not  be  got  into  a  satisfactory  position  until  further  portions  of  the  bones 
had  been  excised."  Where,  with  the  advantages  of  a  well-ordered  special 
department,  skilled  assistants  and  nurses,  and  ample  experience,  Mr. 
Walsham  finds  milder  methods  fail,  other  surgeons — working,  perhaps, 
imder  less  happy  surroundings — need  not  fear  to  resort,  in  like  occa- 
sional cases,  to  removal  of  bone. 

Operation. — The  parts  having  been  rendered  evascular  with  Esmarch's 
bandages,  are  duly  cleansed  and  supported  on  a  sand-bag.  A  T-ehaped 
incision  is  then  made  with  the  horizontal  limb  along  the  outer  side  of 
the  foot  over  the  os  calcis  and  the  cuboid,  and  the  longitudinal  one  at  a 
right  angle  to  this  passing  across  the  dorsum  and  ending  over  the 
scaphoid .  The  flaps  thus  marked  out  are  turned  aside.  With  a  periosteal 
elevator  the  tendons  and  vessels  in  the  dorsum  are  now  raised  so  that 
sufficient  room  is  given  for  the  saw  to  pass  between  them  and  the  bones. 
With  a  retractor  on  the  outer  side  the  peroneei  tendons  are  held  out  of 
the  way,  due  care  being  taken  of  their  sheaths  to  avoid  the  risk  of 
sloughing.  With  a  narrow-bladed  saw,  a  wedge  of  bone  of  suflicient 
size  is  then  removed  by  two  cuts,  one  above  and  one  below,  meeting  at 
the  scaphoid.  The  upper  of  these  will  pass  through  the  os  calcis  to  the 
scaphoid,  the  lower  through  the  cuboid,  through  the  joint  between  this 
and  the  fifth  metatarsal,  or  through  the  base  of  this  bone,  according  to 
the  severity  of  the  case.  While  these  sections  are  made,  a  blunt  dis- 
sector may  be  pushed  under  the  bones  ver}'  close  to  their  plantar 
surfaces,  so  as  to  protect  the  soft  parts  beneath.  The  wedge  of  bone  is 
then  removed  with  a  lion-forceps,  or  by  levering  it  out  with  an  elevator, 
care  being  taken  not  to  damage  any  parts  used  as  a  fulcrum.  As  it  is 
twisted  out,  a  few  attachments  to  the  structures  in  the  sole  may  require 
division  or  peeling  off.     If  the  position  of  the  foot  cannot  be  rectified, 
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tlie  gap  must  be  widened  by  removing  more  bone  either  with  a  saw  or 
I  with  a  chisel  and  mallet ;  it  is  especially  towards  the  apex  that  this  masi 
be  done.*  When  the  foot  can  be  brought  into  good  position  any  tendons 
that  have  been  divided  are  united  with  carb<3lised  silk  or  chromic  gut.  Any 
Teesela  which  can  be  seen  are  then  secured,  a  drainage-tube  is  insNted, 
and  the  wound  partly  closed  with  sutures.  Sufficient  gaiue  dreeaiiigs 
are  then  firmly  bandaged  on  before  the  Esmareh's  bandage  is  removed. 
The  foot  is  put  up  with  a  back  and  two  side  splints,  or  on  an  external 
splint  with  an  interruption,  the  knee  being  flexed  and  the  limb  resting 
on  its  outer  side.  Mr.  Davy  has  devised  a  special  splint  to  secure  ever- 
fiion*  Morphia  should  be  given  freely  at  first  if  required.  In  six  or 
eight  weeks  the  union  should  be  firm. 

If  after  the  operation  the  foot  still  turns  in  because  the  whole  limb 
does  so,  osteotomy  of  the  femur  at  about  the  junction  of  the  middle  and 
lower  thirds  should  be  performed^  and  the  leg  and  lower  fragment  turned 
somewhat  outwards. 

Great  care  roust  be  taken  during  the  after-treatment  to  keep  the  parte 
aseptic.  Mr.  Davy  lost  one  casCx  two  weeks  ajfter  the  operation,  from 
septicaemia  (Brit.  Med,  Journ^t  I §79*  vol.  i.  p.  221),  (Edema,  &c,,  are  of 
very  likely  occurrence,  if^  owing  to  an  insufficient  wedge  being  removed, 
much  force  has  to  be  employed  to  correct  the  inversion.  Occasionally 
complete  closure  of  the  wound  is  delayed  by  tlie  coming  away  of  a  scale 
of  bone  :  the  ill-vitalised  conis  and  bursal  tissues  may  show  some  signs 
of  sloughing.f 

CHOPABT*S    AMFtJTATlOH    (Figs.  301-304). 

In  this  medio-'tarcial  amputation  only  the  astragalus  and  the  os  calcis 
are  retained,  disarticulation  being  effected  through  the  joints  between 
the  above  bones  and  the  scaphoid  and  the  cuboid. 

Value  of  the  Operation,— This  has  been  a  good  deal  disputed.  The 
following  ol>jei'tions  have  been  raised  to  it: 

I,  That  the  tcndo-Achillis,  no  longer  counterbalanced  by  the  extensor 
muscles,  which  have  now  lost  their  attachment,  draws  up  the  heel,  tilting 
down  the  sear,  which  now  becomes  tender  and  irritable  (Fig.  304).  2.  In 
the  normal  foot  the  weight  of  the  body  is  transmitted  through  tlie  astra- 
galus to  the  other  bones  of  the  tarsus  and  metatarsus.  When,  as  in 
this  amputation,  these  bones  have  been  removed,  the  weight  of  the  body 
,  tends  to  thrust  forward  the  astragalus,  no  longer  supported  by  the  elastic 
bones  in  front,  against  the  scar  (Fig.  304),  and  thus  renders  this  tender 
and  crippling.  The  above  objections  apply  to  the  operation  performed 
for  injury  or  disease,  the  next  to  amputation  for  the  latter  only.  3.  If 
the  operation  hv  made  use  of  in  caries,  this  disease  is  likely  to  recur  in 
the  two  bones  left.  In  answer  to  the  first  two  of  the  above  objections 
it  may  be  said  that  this  tendency  to  tilting  upwards  of  the  heel  and 
do\^Tiwards  of  the  scar  may  be  met ;    (a)    By  stitching  the  anterior 

♦  Some  contracted  tendons  may  now  require  division  before  the  Inyersion  can  be 
.  completely  overcome.     The  tcndo-Achillis  may  be  divided  now.  or  later. 

t  In  a  case  of  Sir.  W.  Bennctt'ii  QClin.  Soe.  Trant,^  vol.  xv.  p.  80)  erysipelaa  attacked 
t  be  siiiuB,  whicb  was  all  that  remained  of  the  wound,  and  all  the  nnion  between  the 
I  bones,  which  had  beconie  firm,  gave  way.     The  case  ultimately  did  well. 
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tendons — a.;/.,  tibialis  anticus,  extensor  propriufl  poUicis,  and  some  of 
the  tendons  of  the  extensor  communis — into  the  tissues  of  the  sole-flap 
%vith  stout  carbolised  silk  or  chromic  gut,  so  as  to  give  them  a  fixed  point 
by  which  they  may  coonterbalance  tiie  tendo-Achillis  ;  *  (h)  by  cutting 
the  plantar  Hap  euHiciently  loTig»  and  securing  firm  primary  union; 
(c)  by  division  of  the  tendo-Achillis.  Thiis.  however,  is  only  of  fugitive 
value  ;  (d)  wearing  a  wedge-shaped  pad  in  the  boot ;  (e)  presenang  the 
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IncidoQs  in  Chopart's  smputatton*    (FergiuMm.i  f 

scaphoid,  when  sound,  so  as  to  retain  the  attHachment  of  the  tibialis  poetioiii. 
'*  It  has  not  Ijeen  shown  that  this  moditication  is  of  special  value"  (Treves). 
The  third  objection  is  answered  by  only  performing  this  operation  for 
caries  when  the  disease  is  limited  to  the  front  of  the  foot,  is  of  distinctly 
traumatic  origin,  and  occurs  in  a  healthy  patient. 

Operation  (Figs.  301  and  ^02). — An  Esmarch's  bandage  being  applied, 
and  tlie  fuot  supported  at  a  right  angle  over  the  edge  of  the  table,  the 
surgeon,  standing  to  the  riglit  side  of  the  foot,  and  so  that  he  can  easily 
face  the  sole,  places  (i?,</*,  on  the  right  side)  his  left  index  and  thumb 

immediately  above  the  tubercle  of 
^^^-  3^^*  the  scaphoid  and  the  corresponding 

^  ^  ^a^^ point   on  the  out^r  side— viz..  the 

^^^^K^^'^^^X  calcaneo- cuboid    joint,   which    lies 

.J^^^^H^  ItV    '  midway  between  the  external  mal* 

^^^^^H  >Jr  Li.^  It'olus    and   the    base    of   the    fifth 

^^^^^P^'^^aj^iey    Ww^  ~        metatarsal    bone.       He    then  joins 
^^^^      mjT'^^^mF  these   points  by  a  slightly  curved 

■J     ^^g^^  incision   crossing    the    tarsus,  and 

11  dividing    everything   down   to  the 

^  bones.     The  foot  being  Hexed  up- 

wards, a  plantar  flap  is  then  marked 
out  by  an  incision  running  from  the  outer  extremity  of  the  first  up  the 
outer  side  of  tlie  little  toe,  then  across  the  sole,  and  then  down  the  inner 
side  of  the  great  toe  to  join  the  inner  extremity  of  the  first.*     llie  flap 

•  We  owe  this  ingenious  precnution  to  Mr.  Delegarde,  of  Exeter.  Till  it  ts  doie 
frequently  made  use  of,  and  a  larj^cr  number  of  cast's  arc  collected,  the  ^ftluc  of  tbi* 
amputfttion  must  remaiu  somewhat  undecided.  I  have  operated  on  fire  occasion*— 
oae  a  ievcre  crush,  another  for  the  rcsulta  of  perforating  ttkcr,  and  in  thrvc  for  oariw 
ol  the  front  of  the  foot ;  in  all  this  precaution  was  taken,  and  the  htiitnpsproTcd  wand 
and  UBefuL     One  I  have  watched  for  lour  jeare. 

t  TcM3  much  dorsal  (lap  U  fhowii  here ;  the  next  figure  shows  the  correct  amount. 

t  The  flap  «hould  be  a  full  inch  (Shorter  than  that  in  Li*frane*»  operation  (p»  718)1 
if  the  tiaHuoij  are  sound*     An  unduly  long  and  large  plantar  flap  will  here,  as  afiei  »  j 
LisfrancV  amputation,  form  an  unwieldy  pocket  (Troves), 
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thus  marked  out  is  raised  with  the  same  precautions  given  at  p»  7 1 8. 
It  is  then  held  out  of  the  way,  and  the  anterior  half  of  the  foot  being 
Btrongly  depressed,  disarticulation  is  eflected  by  passing  the  kniff 
above  the  tubercle  of  the  e^caphoid  between  this  bone  and  the  astra- 
{j^alns,  and  then  between  the  concavo-convex  surfaces  of  the  calcaneo- 
cuboid joint,  In  etfeeting  this  the  position  of  the  joints  and  the  shape 
of  the  astra*^lus  must  be  reuierabei^d,  and  Mr,  Skey's  words  borne  in 
mind:  ^'Thejoitits  should  be  opened  witli  tact  and  not  by  force:  if 
the  knife  be  applied  to  the  right  surface,  it  will  pass  \^ithout  effort  into 
the  articulation  ;  if  in  the  wrong  direction,  no  force  will  effect  it.'* 

The  anterior  tibial   and  plantar  arttries  are  then   secured,  and,  on 


Flo.  303. 


Fio»  304* 


Stomp  after  Cbopart'd  ampatation. 
(Fergugfiou.) 


Stump  often  met  with  after  Cbo- 
part'a  amputatiuD,  showiug  its  eiiape, 
the  poaitiou  of  the  bones,  and  thi'  tn- 
flueace  of  thetendo-Achillis*  (FaraUeuf.) 


I 


removal  of  the  Esmarch's  bandajre,  any  other  vessels  which  require  it. 
The  flap  is  then  folded  up  over  the  bones,  but  without  any  forcible 
bending,  which  might  interfere  with  the  blood-supply,  Wliile  it  is 
held  in  this  position,  before  any  sutures  are  inserted,  the  extensor 
tendons  (vide  supra)  should  be  carefully  stitched  with  auflicieutly  stout 
eilk  into  the  fibrous  tissues  which  abound  in  the  plantar  flap,  care  V.>eiug 
taken,  in  so  doing,  not  to  puncture  the  external  plantar  vessels,  but  at 
the  same  time  t^o  secure  a  sufficient  hold.  The  sutures  inserted  to  hold 
the  plantar  flap  in  sltit  must  lie  sufficient  in  numljer  and  stoutness,  and 
must  be  retained  till  the  flap  is  soundly  healed. 


TBIPIER»S    AMPITTATIOW^*  (Fig,    305). 

This   operation    was    proposed    by  Dr,   L-  Tripier,  of   Lyons^  as  an 
improved  modilicatiun  of  Cbopai't's  amputation,  over  which  it  is  thought 

I    to  possess  the  following  advantages  :  (l)  The  horizontal  division  of  the 
OS  calcis  on  a  level  with  the  sustentaculum  tali  gives  a  large  surface  of 

♦  A  ciiae  of  this  amputation  by  Mn  Hayes,  of  Dahlin,  will  be  found  in  the  Brit, 
Mrd.  Jow  *oL  i-  p,  303. 
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support  entirely  free  from  the  objections  to  that  in  Chopart's  amputa- 
tion (p.  713).  Mr.  Wagstaffe  {LoruL  Med,  Becord,  1880,  p.  135)  points 
out  further  advantages — e.g.,  that  less  plantar  flap  is  needed,  and  that 
the  operator  can  see  the  state  of  the  os  calcis,  amputating  higher  if  this 
bone  be  too  much  diseased.  The  advantages  of  M.  Tripier's  amputation 
over  the  sub-astragaloid  (p.  695)  are :  (i.)  The  limb  is  longer,  (ii.)  the 
section  of  the  os  calcis  gives  a  larger  and  more  solid  basis  of  support 
(2)  By  making  the  section  of  the  os  calcis,  the  tendons,  especially  the 
tendo-Achillis,  are  better  preserved. 

Plantar  and  dorsal  flaps  are  marked  out  by  the  following  elliptical 
lines,  the  dorsal  starting  from  the  out-er  part  of  the  tendo-Achillis  at 
its  insertion,  then  passing  about  an  inch  and  a  quarter  below  the 
external  malleolus  forwards  to  a  point  about  the  same  distance  above 
the  tuberosity  of  the  fifth  metatarsal  bone ;  the  incision  then  curves 
inwards  to  end  at  the  inner  side  of  the  extensor  proprius  hallucis, 
over  the  tai'sal  end  of  the  first  metatarsal  bone.  From  this  point 
the  plantar  flap  is  marked  out  by  an  incision  downward  and  forward 


Fio.  305. 


Tripier's  amputation,    a,  Section  through  the  akin. 

(Bryant.) 


b,  Through  the  soft  parts. 


over  the  inner  part  of  the  sole,  about  an  inch  in  front  of  the  base 
of  the  first  metatarsal  bone,  and  then  obliquely  across  the  bases  of 
the  metatarsals,  and,  lastly,  backwards,  so  as  to  join  the  dorsal 
incision  over  the  outer  part  of  the  os  calcis.  All  the  dorsal  tendons 
are  then  divided  along  the  line  of  the  incision,  and  the  structures 
in  the  plantar  incision  are  cut  down  to  the  bones.  A  thick  plantar 
flap  is  now  raised  until  the  under  surface  of  the  os  calcis  is  exposed, 
and  the  point  of  the  heel  turned.  Disarticulation,  as  for  Chopart's 
amputation,  is  then  performed.  The  periosteum  covering  the  under 
aspect  of  the  os  calcis  is  now  incised  antero-posteriorly,  and  detached 
from  the  bone  up  to  the  level  of  the  sustentaculum  tali.  The  os  calcis 
is  next  sawn  through  horizontally  from  ^vithin  outwards,  on  a  level 
with  the  same  process.  The  projecting  angles  are  then  rounded  oS, 
and  the  plantar  and  dorsalis  pedis  arteries  tied.  As  in  all  amputir 
tions,  the  nerve  that  will  be  in  the  flap  that  will  bear  pressure — h 
the  posterior  tibial — should  be  trimmed  short. 
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AMPUTATION    THBOUGH    THE    TABSO-METATABSAIj 
JOINTS    (Figs.  306-309). 

Thia,  thou*(h  usually  spoken  of  as  Hey's  or  ListTanr's  amputa- 
tion,   iTichifles,    accurately    speaking,    the    following    operations : 

1.  Liflfranc's.— Amputation  by  disarticulation  through  all  the  joints. 

2.  Hey*8,^This  is  usually  described  as  amputation  here  by  t^a\Wng 
through  the  bases  of  the  metatarsals-  lu  reality,  Hey  seems  to  have 
disarticulated  through  the  outer  four  joints,  and  sawn  off  the  project- 
ing interxml  cuneiionn  (Ohsenmiioiis  m  tSimjenf,  thirtl  edition,  p.  552). 

3.  Skoy's.— Disarticulation  through  the  outer  three  and  the  fii'st  joints, 
the  second  metatarsal  being  sawn  through  {Oper.  Sarff,^  p.  406). 

Indications. — Few,  (i)  Limited  crushes  in  which  the  sole  is  sound. 
(2)  Disease  limited  to  the  front  of  the  foot.  (3)  Inveterate  biuiion, 
with  persistent  sinuses  and  recorreut  attacks  of  cellulitis.  (4)  Perhaps 
perforating  ulcer.     (5)  8ome  cases  of  frost-bile. 

Owing  to  the  complexity  of  the  s\iiovial  meuibraue  here  (Fig.  299), 
any  disease  which  has  invaded  the 


synovial  membrane  between  the  se- 
cond and  tiiird  metatarsals  and  the 
second  and  third  cuneiforms,  has 
also  spread  to  that  between  the  sca- 
phoid and  three  cuneiforms.  This, 
though  of  small  moment  in  cases 
of  injury,  should  put  this  amputa- 
tion aside  in  most  cases  of  disease. 
Lisfranc's  Amputation  (Figs. 
306  and  307). — The  preliminaries 
are  the  same  as  in  Chopart's  ampu- 
tation. The  surgeon,  standing  to 
the  right  side  of  either  foot,  and  so 
as  easily  to  face  the  sole,  places  his 
left  index  and  thumb  on  the  bases 
of  the  little  and  great  toe  meta- 
tarsals respectively.  The  first  of 
these  can  always  l»e  found  by 
pressure,  even  if  swelling  is  pre- 
sent ;  if  there  be  any  difficult}^ 
\nth  the  latter,  it  %vill  be  found  a 
full  inch  in  front  of  the  readily 
detected  tubercle  of  the  scaphoid. 
These  two  points,  thus  marked  out 
are  joined  by  a  slightly  curved 
dorsal  incision  with  its  convexity 
forwards.  As  a  rule,  if  the  tissues 
in  the  sole  are  sound,  no  dorsal 
flap  should  be  made,  the  above 
incision  being  kept  close  to  the 
disarticulation  is  to  be  performed. 


Fia.  306. 


LUfranc's  amputiLUoti.    (Miko  Cormnc.) 
line    of    the  joints   though  which 


The  foot  being  now  flexed  upwards^  the  surgeon,  looking  towards 
'mt  a  plantar  flap  by  an  incision  running  from  the 
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ont^r  rxtrt*inity  of  the  first  cut  (for  the  right  foot)  up  the  outer  ride] 
of  tlie  foot,  then  across  the  heads  of  the  metatarsals,  and  down  the  | 
inner  side,  so  as  to  join  the  inner  extremity  of  the  dorsal  incision. 
This  Hap  should  be  made  a  little  longer  on  the  inner  than  on  the 
outer  side  of  the  foot,  so  as  to  cover  the  additionally  projecting  hones 
on  this  side.  Its  cut  edge  being  taken  finnly  1  between  the  finger  and 
thumb,  the  flap  is  then  dissected  up  as  thickly  as  possible — t.e.,  coo- 
taining  all  the  tissues  possible  in  the  sole.  In  keeping  the  knife 
close  to  the  bones  some  of  the  metatarso-phalangeal  joints  will  pro- 
bably be  opened.  Below  these  the  flap,  if  steadily  pulled  upon,  will, 
with  light  touches  of  the  knife,  readily  separate  from  the  metatarsal 
bones.  The  flap  should  be  raised  evenly,  and  without  scoring  or  any 
i>uttc>n-holes.  The  prominent  bases  of  the  first  and  fifth  metatannhi 
being  laid  bare,  a  few  strong  touches  of  the  point  of  the  knife  maybe 

Fio.  307. 


DisArUcalatlon  of  the  Beoond  metAt^rsal  io  lisfraxic's  AmputaUoo.    The  knile  u  bdng 
used,  at  described  below,  to  Bep»nite  the  second  from  the  timi  meiatAr»&l  1 


required  to  separate  part  of  the  tibialis  anticus  and  peixinaeus  longQs 
from  the  base  of  the  former.  The  anterior  pait  of  the  foot  is  now 
strongly  depressed  so  as  to  stretch  the  dorsal  ligaments,  and  the  knife, 
having  been  thorouglily  carried  round  the  base  of  the  fifth  metatarsaJ, 
is  drawn  oblitjuel}"  forwards  and  inwank  so  as  to  open  the  joints  of  the 
outer  three  metatarsals  with  the  t-uboid  and  the  external  cuneiform. 
The  joint  between  the  fii^t  metatarsal  and  the  internal  cuneiform  is 
next  opened,  and,  lastly,  the  second  metatarsal  is  freed  as  follow i 
The  knife  being  held  firmly  in  the  fist,  its  point  is  inserted  between 
the  first  two  metatarsal  bones,  and  the  knife  caiTied  backwards 
and  forwards  in  an  antero-posterior  direction  in  the  long  axis  of  the 
foot  (Fig.  307)*  The  same  is  then  done  between  the  second  an<l 
third  metatarsals,  and,  the  lateral  ligaments  being  thus  diWded,  the 
joint  between  the  second  metatarsal  and  the  middle  cuneiform  i« 
found  and  opened,*  this  being  facilitated   by  strangly  depressing  the 

*  The  position  of  thii  joint  must  be  remembered,  and  the  way  In  which  the  bftteof 
the  second  metataraal  bone  is  locked  in  between  its  fellows  and  the  cuneiform  hoiie% 
Its  base  projects  opwards  between  a  third  and  a  quarter  of  an  incii  aboTo  the  otben 


A3fPlTATI0N  TllKOUGH  THE   MKTATAnSAI.  JOLNTS. 


719 


foot^  care  being  taken  not  to  do  this  so  violently  as  to  separate  the 
second  metatarsal  from  its  upper  epiphysis,  or  to  fracture  the  bone,* 
A  few  remainiiitr  touches  of  the  knife,  aided  by  a  twisting  movement, 
will  then  sutHce  to  separate  the  foot. 

The  method  by  disarticulation  mav  be  a  useful  test  of  a  caudidat^j's 
knowledge  and  skill  at  an  examination.  In  practice,  sawing  through 
the  metatarsals  jnst  below  their  bases  may  nearly  always  be  tsubst  it  uteri, 


I 


Flo.  30S. 


Flo.  309. 


/ 


c,  Internal  ciineiforni.    1,  First  met*-  Stump  after  Ujifnmc'h  amijutfttion. 

tarsal*       11,    SeeoDd     metatarsaL      a,  (Fergussoti.) 

Interna]    tarBo-metatarsal    mieroBMoaa 
ligament^    pausing     between     internal 
cuneiform  and  adjacent  angle  of  ftecond 
metatarsal,    p,  Feronieofl  longus* 
(Farabexif.) 

as  giving  equally  good  resultfi  with  a  great  saving  of  tinu*  and  trouble. 
The  truth  of  this  I  have  personally  tested. 

This  methc>d  of  cutting  the  plantar  flap  l:)efore  any  attempt  in  tnmie  to 
disarticulate  is  strongly  recommended  in  preference  to  disarticulating 
immediately  after  making  the  dorsal  incision  by  paflsing  the  knife 
behind  the  bones  and  cutting  the  flap  from  within  outwarrk.  In  tbu*« 
disarticulating  before  making  the  plantar  flap,  it  i>*  quite  poflHihIe  to 
puncture  the  tissues  in  the  sole,  and  pcrhapw  to  wound  the  extenutl 
plantar  artery.  Again,  paflsing  the  knife  Indnnd  the  mctatiinuirboiiet 
often  leads  to  a  hitch,  especially  with  the  projecting  Cflh, 

The  dorsalis  pedis  and  the  external  plantar  artery  are  now  lecnnsd 
with  any  smaller  vessels  which  need  it.  Tendons  are  cut  tqnArtf 
drainage  provided,  and  the  plantar  flap  then  brought  op  and  oecuriKl  in 
accurate  position- 
Owing  to  the  thicknett  of  the  plant4ir  flap  and  itff  tendency  at  fint 
to  unfold  itself  downward!!,  nnmerooa  pointii  of  iitjtan»|  i4  tnflktaotly 
8toat  wire  or  silk-warm  gut,  muat  be  miidt  oaa  of* 


*  While  tbe  aarg^ofi  ii  dtertienlAtiag  the  metAtarMl  boo«a  the  pUut*/  fisf^  muM  ht 
beld  well  oat  of  the  w»j  to  preTeni  iU  hetag  poaetandL 
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AMPUTATION    OF    THE    TOES. 

Practical  Points. — (i)  Any  planter  scar  IB  to  be  avoided  (2)  The 
line  of  the  inetatarso-phalaniLreal  joints  lies  a  full  inch  farther  ba<^^k  than 
the  inter-tligital  folds  of  the  skin  (Holden).  According  to  Erich^n,  it 
will  be  found,  as  a  general  rule,  that  these  articulations  are  aboat  tli^ 
same  distance  above  the  web  as  the  points  of  the  toes  are  below  it 
Tills,  I  think,  places  the  line  of  the  joints  too  high,  (3)  Partial  ampu- 
tations (siuve  in  the  case  of  the  gi-eat  toe)  are  ver\^  seldom  advisable,  the 
stumps  letl  being  of  little  use,  and  inconvenient  owing  to  their  liability 
to  stick  upwards, 

AMPUTATION    THEOUGH    THE    PHAIiANGES    OB    THE 
INTEBPHALANaEAIi    JOINTS. 

These  operations  are  not  reconiniendetL  lor  the  reasons  just  given* 
If  a  patient  insist  on  Imving  one  performed,  the  directions  already  given 
tor  the  tingers  (p.  J,  Vol,  L)  will  be  found  sufficient, 

AMPUTATION    OP    ANY    OP    THE    POUR    SMALLER    TOES" 
AT    THE    METATARSO-PHALANGEAL     JOINTS. 

ITiis  amputation  is  performed  much  as  in  the  case  of  the  finger? 
(p.  6,  Vol,  1.),  but  the  following  points  must  be  remembered: 

(i)  The  line  of  the  joint  lies  a  full  inch  above  the  web  (vide  supra). 
(2)  The  head  of  the  metatarsal  bone  is  not  here  removed,  so  as  to  leave 
the  supporting  power  of  the  foot  undiminished.  (3)  It  is  most  impor- 
tant to  avoid,  as  far  as  possible,  any  scar  on  the  sole. 

The  sear,  a  simple  antero-posterior  one,  is  well  protected  by  the 
adjacent  toes.  The  incision  should  always  be  begun  on  the  dorsum, 
even  in  the  case  of  the  little  toe,  bo  as  to  avoid  friction  of  the  lKiot>^, 


AMPUTATION    OP    GREAT   TOE    AT    THE    INTER- 
PHALANGEAL    JOINT, 

This  is  usually  performed  with  a  plantar  flap,  much  as  at  p.  10,  Vol  L 

AMPUTATION     OF     GREAT    TOE    AT    THE     METATARSO- 
PHALANGEAL   JOINT    (Fig.    310). 

This  is  performed  by  the  oval  method  descril>ed  at  p,  6,  \^oL  L     The 

following    points     must    be 
Fio.  310.  borne  in  mind  : 

^^^^  (i)    Owing    to    tJie  large 

size  of  the  head  of  the  meta- 
tarsal bone,  the  flaps  art* 
often  cut  of  insufficient 
length.  The  incision  must 
be  begun  an  inch  and  a 
quarter  above  the  joint,  and 
carriefl  well  on  to  the  pha- 
lanx, one  flap  being  cut 
DorBftl  aad  iutenuil  flups  for  Amputntioa  of  the  great  longer  than  the  Other  if 
toe  and  the  bead  of  its  meUUrsal.    (Farabeuf,)  needful.       (2)  The  sesamoid 
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bones  must  be  left  in  connection  with  the  heail  of  the  metatarsal 
bone,  as  any  attempt  to  dissect  them  out  is  likely  to  imperil  the 
vascularity  of  the  Haps,  especially  after  middle  life. 

In  all  other  details  the  steps  of  this  amputation  are  very  similar  to 
those  already  given  at  p.  6,  Vol.  I. 


Fio*  311. 


Fio.  312, 


f  Though  it  is  recommended  by  some  excellent  surgeons  to  remove  the 
head  of  the  metatarsal  bone  either  transversely  or  obliquely  from  ^^athin 
outwards,  this  step,  narrovi-jng  as  it  does  the  treading  width  of  the  foot, 


AmptitfttioD  of  the  little  toe  by  &  single  dortwl  aod  exiernal  ilap«    (F&rftlieuf.) 


Fio.  313, 


Fio.  314. 


AtoputAtiou  of  great  toe  ftud  its  m eta tft real 
bone  by  lotemal  flapa.    (Fergu&eoii.) 


The  fu^t  left  by  the  operation. 
(Fergus  aon,  I 


ia  not  advisable,  unless  the  condition  of  the  skin  is  such  as  to  render  it 
impossible  to  obtain  sufficient  Haps  to  cover  the  entire  head. 

AMPtrTATIOST  OF  THB  QBE  AT   TOE,  TOQETHKR  WITH 
BEMOVAL  OP  ITS  METATARSAL  BONE.     (Pigs.  313  and  314.) 

This  may  be  performed  by  a  modification  of  tJie  oval   method  as 
deecxibed  for  the  lingers  at  p.  9,  VoK  I. 


46 


CHAPTER   VIII. 

OSTEOTOMY. 

OSTEOTOMY  OP  THE  FEMUR  FOR  ANKYLOSIS  OF  HIP- 
JOINT— FOR  GENU  VALGUM.— OSTEOTOMY  OF  THE 
TIBIA. 

FOR  ANKYLOSIS  OF  HIP-JOINT. 

Tins  includes  Adams'  operation  of  division  of  the  neck  of  the  femur 
and  Gant's  operation  of  division  of  the  shaft  of  the  femur  just  below 
the  trochanters.  The  latter  being  much  the  simpler,  and  giving 
excellent  results,  will,  I  think,  replace  the  former. 

Indications. — Cases  in  which  the  hip-joint  is  permanently  flexed  and 
stiff,  and  the  patient  accordingly  crippled,  either  from  old  hip  disease, 
or  from  ankylosis  after  rheumatic  fever,  pyaemia,  &c. ;  cases  in  which 
extension  has  failed,  together  with  trials  of  straightening  the  limb  with 
the  aid  of  anaesthetics. 

Adams'  operation  divides  the  neck  of  the  femur  subcutaneously 
.  within  the  capsule.  It  is  best  suited  for  those  cases  in  which  the  neck 
remains  unabsorbed,  as  in  ankylosis  after  rheumatic  fever,  and,  much 
more  rarely,  pyaemia.  A  long  tenotome  or  a  straight  narrow  bistoury 
is  entered  a  little  above  the  great  trochanter,  and  carried  straight  down 
to  the  neck  of  the  femur,  dividing  the  muscles  and  opening  the  capsule 
freely.  The  knife  being  withdrawn,  the  excellent  saw  which  bears  Mr. 
Adams'  name  is  passed  along  the  wound  made  down  to  the  neck  of  the 
bone,  which  is  then  sawn  through.  After  sawing  for  about  four  or  five 
minutes,  the  limb  should  become  movable.  If  this  is  not  the  case,  the 
section  has  been  made,  not  through  the  neck  itself,  but  through  the 
junction  of  the  neck  and  shaft. 

In  order  to  bring  down  the  limb  completely,  the  contracted  tendons 
of  the  adductor  longus,  sartorius,  and  perhaps  the  rectus,  will  probably 
require  division  with  a  tenotome.  The  operation  should  be  conducted 
with  strict  antiseptic  precautions. 

The  limb  is  straightened  at  once,  and  put  up  with  a  long  outside 
splint — e.(j,,  a  D^sault's — and  a  little  morphia  given  if  needful.  There 
is  no  haemorrhage,  and  the  wound  heals  quickly. 

This  operation  gives  good  results,  though,  as  stated  below,  I  pt» 
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Gant's,  owing  to  its  greater  simplicity.  For  there  is  no  doubt  that  if 
the  bone  is  dfiise  from  previous  inflammation,  and  if  the  section 
trenches  upon  the  shaft  instead  of  going  through  the  neck  only,  the 
sawing  may  be  very  tedious.  Thus,  I  liave  seen  two  cases  in  wlaicli  this 
took  over  lialt"  an  huur. 

A  case  i.s  tnentioned  in  a  report  from  a  committee  of  the  Belgian 
Academy  of  Medicine,  in  which  a  patient  who  had  been  submitted  to 
Adams*  operation  insisted  on  getting  up  on  the  twentieth  day. 
Haemorrhage  came  on  from  the  fragments  wounding  the  femoral  vessels 
or  some  large  branc^h.  The  femoral  was  tied  just  below  Poupart's 
ligament ;  the  ha3morrhage  ceased,  but  free  incisions  were  required  for 
suppuration.  The  patient  ultimately  recovered.  The  same  committ^ee 
reported  a  death  from  lucmorrhage,  and  one  from  purulent  infiltration. 
No  bad  results  have,  I  believe,  followed  in  England, 

Gant^s  Operation, — Here  the  shaft  of  the  femur  is  divided  just  below 
the  trochanters. 

Advantages.— The  operation  is  a  simpler  one  than  that  juat  given,  as 
the  shaft  i^  mcjre  readily  reached  and  divided  than  the  neck.  Further- 
more, it  is  an  operation  of  wider  applicability,  for  it  is  suited  to  all 
cases,  not  only  those  in  which  a  neck  remains,  but  those  more  common 
cases  of  ankylosis  after  hip-disease,  in  which  rt- pair  has  taken  place  with 
partial  displacement  of  the  head,  or  what  remains  of  it.  The  tact  that 
in  these  cases  there  is  next  to  no  neck  left  to  divide,  makes  them 
unsuifced  for  Mr.  Adams'  operation. 

A  long  t^^notome  or,  better,  a  sharp-pointed,  narrow,  straight 
bistoury,  is  entered  just  below  the  great  trochanter,  and  made  to  divide 
everything  down  to  the  bone  as  it  is  lodgt/d  upon  the  outer  aspect  of  the 
anterior  surface,  and  then  drawn  down  over  the  outer  surtiace  of  the 
shaft.  As  it  is  withdrawn,  the  wound  is  a  little  eidarged  downwards. 
The  saw  is  then  intruduced  along  the  wound  well  down  to  the  bone,  and 
the  outer*  two-thirds  of  this  sawn  through,  the  rest  being  effected  by 
snapping  the  bone  by  lateral  movements.  The  same  t-endons  (p,  722) 
will  probably  require  division. 

In  neither  case  is  it  any  practical  good  to  try  and  secure  a  false  joint. 


OSTEOTOMY  FOB  GENU  VALGUM  (Figs.   315-317). 

Under  tlii.s  heatling  the  following  operafi«m.s  will  l>e  deseribefl  : — 
L  Diviaion  of  the  Shaft  of  the  Femur  from  the  Outer  Side 
(Fig.  317). 
IL  Division  of  the  Lower  End  of  the  Femur  from  the  Inner 
Side,  just  above  the  Epiphysial  Line  (Maeewen,  Fig,  3 1 7). 
IIL  Division  of  the  Internal  Condyle  Obliquely  (Ogston). 
IV.  Division  of  the  Lower  End  of  the  Femur  and  the  Upper 
End    of    the    Tibia   above    and    below    their    respective 
Epiphyses  (liarvwll). 
L  Division  of  the  Shaft  of  the  Femur  from  the  Outer  Side  (Figs. 
315^317)- — ^The  limb  being  supported,  with  the  knee  flexed,  on  a  sand- 
^,  an  incision  about  an  inch  and  a  half  long  is  made  at  a  right  angle 
'»wn  to  the  bone  on  its  outer  side,  about  tliree  inches  above  the 
I  ondyle.    The  knife — a  naiTOW,  i^traight  bistoury — should  go 
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down  to  the  bone  deliberately,  and  cut  linnly  and  strongly  on  it, 
enlarging  the  wound  slightly  as  it  emerges,  in  order  that  the  soft  parts 
may  not  be  damaged  if  the  heel  of  the  saw  is  depressed,  and  that  there 
ma}'  be  no  lip  of  tissues  to  hinder  the  escape  of  discharges.  The  saw 
or  chisel  is  then  introduced,  and  the  bone  divided  for  its  outer  two- 
thirds.  As  the  thicker  part  of  the  bone  is  on  the  outer  side,  as  soon  as 
this  is  divided  the  inner  third  usually  gives  way  readilj"  on  carrying 
the  knee  and  leg  from  %nthout  inwards.  But  the  operator  should 
continue  the  division  of  the  bone  till  he  can  feel  certain  that  two-thinls 
are  divided,  for  if,  after  dividing  only  half,  he  tries,  especially  in  the 
case  of  a  dense  bone,  to  fracture  the  rest  and  straighten  the  limb, 
either  great  or  prolonged  force  must  be  made  us©  of,  leading  probably 


Fio.  315  • 


Fio.  jt6,» 


if^ 


to  irritation,  cellulitis,  and  suppuration,  w4th,  perhaps,  necrosis  ;  or  the 
saw  or  chisel  must  be  le-introduced,  a  point  to  be  always  avoided  if 
possible,  as  the  difficulty  which  is  usually  met  with  in  liitting  off  the 
original  track  will  be  likely  to  \et\A  to  the  above  drawbacks. 

The  fulvaniafjes  of  the  alcove  method  are  ( i )  that  the  femur  is  divided 
at  a  much  narrower  part  than  in  the  supra-eondyloid  opei^ation  of 
Macewen,  and  that  thus  it  is  more  easily  and  quickl}*  done*  (2)  The 
bone  section  is  farther  away  from  the  epiphysis  and  the  line  of  the 
synovial  membrane,  in  case  subsequent  inUammation  takes  place. 
(3)  There  are  no  important  blood-vessels  near. 


•  Double  genu  valgum  treated  by  dinsion  of  the  abaft  of  the  femur  from  the 
OQtfide.  A  good  average  case,  both  as  to  its  aererity  and  the  rcfiults  of  operation. 
Some  iat  foot  remaius  on  the  left  Bide. 
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II.  Diviaion  of  the  Lower  End  of  the  Femur  from  the  Inner  Side, 

just  aboFe  the  Epiphysial  Line  ( i^upm-LOiidyloid  of  Maceweii*) 
(Fig.  317). — The  ktiee  being  flexed  and  siij)- 
ported  firmly  ou  a  sand-bag,  the  skin  cleansed, 
the  position  of  the  adductor  tubercle  is  de- 
fined, and  a  longitudinal  incision  about  an 
inch  long  (a  little  longer  than  the  breadth  of 
the  chisel  to  be  used)  is  made  down  to  the  bone 
at  a  point  where  the  two  following  line.s  meet 
^viz.,  one  drawn  transversely  a  tingerVbreadth 
above  the  upper  margin  of  the  external  con- 
dyle, and  another  drawn  longitudinally  about 
half  an  inch  ant-erior  to  the  adductor  tubercle. 
The  scalpel  goes  at  once  down  to  the  bone. 
Superficial  veins  may  be  cut,  but  no  artery 
normally  distributed,  as  the  incision  ia  below 
and  anterior  to  the  anastoraotica  magna  and 
above  the  superior  internal  articular.  Before 
withdrawing  the  knife,  the  osteotome  f  ia 
infcraduced  by  its  side  down  to  the  bona  in 
the  same  way  as  the  knife — i.t\,  parallel  to 
the  long  axis  of  the  limb — is  then  turned  at 
a  right  angle  to  it,  and  the  inner  two-thirds 
cut  through.  The  direction  of  the  bone-ificmon 
is  most  important.  The  surgeon  must  cut 
transversely  across  the  femur  on  a  level  with 
a  line  drawn  half  an  inch  above  the  top  of 
the  external  condyle.  This  incision  will  avoid 
the  epiphysis  and  synovial  menibrane.  The 
line  of  the  former  may  be  usually  represented 
by  one  crossing  the  femur  at  the  level  of  the 

highest  point  of  the  femoral  articulating  sur-  from  the  outer  «ide.  Below 
face,  and  running  through  or  just  below  the  tins  are  shown  Macowen's  &ud 
adductor  tubercle,  so  that,  the  incision  being    OK«ton'B  operationB.   The  ar. 

an  inch  above  the  tubercle,  the  epiphysis  will  '^;^^^^^  the  dinK^tion  m 
,  ,  ,        ™.  ,  '  .,    ^.^   •  .   ,     which  the  osteotome  IS  worked 

be   cleared.      1  he  only  part   ot   the   synovial  ly  the  former.:   The  hne  ou 

membrane  which  is  as  high   as  the  bone  in-  tlie  tibia  shows  the   site  of 

ciriion    is   that   under    the   quadriceps,    which  divieioD  of  the  bone  for  &u 

may  reach  in  the  adult  as  high  as  two  inches  ordinary  rk-kety  eiirve,    ThU 

t  .\       .        ^  ^  r  Tx    *  I     ^    curve  in  the  lower  tin  rd  »liou  Id 

above  the  trot- hear  sm-tace.     It  is  somewhat    h^vebe^nKhown  more  marked, 
triangular    in    shape,    its    base   being   at   the    (After  Barker.) 
condyles,  and  it  generally  tapers  to  the  middle 

line  as  it  ascends.  There  is  generally  a  <]uantity  of  fat  between  it  and 
the  bone.     The  spot  selected  by  Dr.  ilacewen  for  his  incision  is  poBterior 


J 


The  iraoBTerse  line  on  thft 
ehaft  of  the  femur  flhowa  the 
site   of  divifiion   of  the   bone 


•  Otit&Umy^  p.  120. 

t  In  ftdulta  a  HecoDd,  or  even  a  third,  finer  instrument  may  be  used,  heing  slipped 
in  over  the  firat  a^  this  is  withdrawn.     In  children  one  inatrumcnt  will  suffice, 

t  Thin  ia  only  safe  in  a  child's  femur  ;  in  an  adult  the  osteotome  ia  liable  to  be  broken 
if  pressed  against  the  bone  tranaverscly  to  its  breadth,  and  must  only  be  worked  in  the 
direction  of  its  breadth.  This  point,  insisted  upoo  by  Maocwetii  has  been  Idadlj 
pointed  out  to  me  by  Mr«  Gat  hear  t« 
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to  thiB  point.  As  in  a  valgoiis  limb  the  whole  internal  condyle 
lowered,  a  line  drawn  transvei-sely  trom  the  adductor  tubercle  might 
land  the  operator  low  down  in  the  external  candyle.  The  osteotome 
must  be  driven  at  iii^t  from  behind  forwards  and  to  the  outer  side ;  it  i& 
then  made  to  move  forwards  along  the  inner  border  until  it  comes  to  the 
anterior  surface,  when  it  is  directed  from  before  backwards  and  towards 
the  outer  posterior  angle  of  the  femur.  By  keeping  on  these  linee 
thei'e  is  no  fear  of  injuring  the  artery.  The  hanl  exterior  of  the  bone 
usually  resists  the  osteotome,  esiDecially  in  adults,  but  several  stakes 
cause  it.  to  penetrate  this  superficial  dense  portion,*  when  the  instnj- 
ment  will  pass  easily  through  the  cancellous  bone.  The  surgeon  will 
soon  recognise  by  touch  or  by  hearing  when  tlie  osteotome  meets  the 
hard  layer  on  the  opposite  side.  If  it  be  thought  desirable  to  penetrate 
this  outer  dense  part,  it  must  be  done  very  stea^lily,  so  as  to  check  any 
undue  impetus  on  the  part  of  the  osteotome.  A  sponge,  wrung  out  of 
t  in  40  carbolic  lotion,  is  then  placed  over  the  wound ;  the  surgeon, 
gmsping  this  and  the  limb  with  his  left  hand,  and  taking  the  limb 
again  lower  down  with  his  right,  gives  the  extended  limb  thus  held  a 
quick  jerk  inwards;  this  is  repeated  if  needful,  or  the  limb  may  be 
carried  outwards,  and  thus  liroken  or  bent  sufficiently, 

IIL  Division  of  the  Internal  Condyle  Obliquely  (Ogston  t) 
(Fig.  317). — This  o^^ieration,  though  a  great  improvement  on  the  opera- 
tious  which  preceded  it— viz.,  opening  the  joint  and  sawing  off  the 
internal  condyle — has  been  entirely  replaced  by  otliers — viz.,  Mxicewen's, 
and  division  of  the  t?haft  from  the  outer  side.  The  free  opening  of  the 
joint,  with  its  great  risks  if  the  wound  becomes  septic,  and  the  stiffness 
in  any  case,  have  led  to  this. 

The  limb,  being  flexed  and  supported  on  a  sand-bag,  a  long  tenotome 
is  entered  about  an  inch  above  the  upper  boixler  of  the  articular  surface 
of  the  femur  exactly  in  the  middle  of  the  inner  asi>ect  of  the  thigh,  and 
with  it  an  incision  is  made  down  to  the  bone,  downwards  and  forwards, 
until  its  point  is  felt  beneath  the  skin  in  the  inter-condyloid  notch.  If 
the  patella  is  sutiiciently  dislocated  outwards,  the  point  of  the  saw  can 
l^e  felt  in  the  gi'oove  ;  but  if  the  patella  is  not  so  dtsplaeed,  it  must  be 
lifted  up  and  the  point  of  the  saw  passed  ujider  it.  The  knife  must  cut 
down  upon  the  Ixjne  decidedly,  and,  as  it  is  withdrawn,  it  must  enlarge 
the  opening  for  the  saw.  An  Adams'  saw*  is  then  thrust  along  the 
knife  track,  and  the  irjner  condyle  sawni  oft'  from  before  backwards. 
The  bone  must  be  sawn  almost  completely  througli,  the  sti-okes  being 
incjeAsingly  careful  as  the  back  of  the  b<tne  is  reachefl.  When  the 
section  is  tliought  to  have  nearly  reached  this  point  the  saw^  is  w  ithdrawn, 
the  wound  covered  witli  a  carlxilised  sponge,  and  the  extended  leg  forced 
strongly  inwards.  The  condyle  now  slips  up  somewdiat  on  the  cut 
8 II  r  face  oft  he  fe  1  n  u  i\ 

IV,  Division  of  Tibia  as  well  as  Femur. — The  division  of  the  tibia 
(and  the  fibula  also)  as  well  as  the  femur  has  been  advocated  by  Mr. 

•  The  ostcoioTucs  mtist  be  bevf^lled  on  both  sides,  wedge-like,  and  sufflcienT-ly  ir 
worthy  for  hardness  and  toughness,  points  onlj  to  be  secured  by  getting  thejn 
firsf-rat^  and  painstakiug  makers.    Dr.  ilaceM*en*s  test  is  as  follows  :  If  the  itiatntmenl^ 
will  neither  turn  nor  chip  in  penetrating  the  thigh-bone  of  au  ox,  it  ia  weU  stilted  for 
cutting  human  bones. 

t  I^in.  Med,  J&mm,^  H&Tch  1877. 
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Bai*well  and  others.  In  the  majority  of  ciises,  though,  at  first  sight, 
there  may  seem  to  be  one  striking  curve  localised  to  one  spot,  a  closer 
examination  shows  that  in  reality  several  cun^es  are  present,  and  often 
of  different  kinds,  antero-posterior  as  well  as  lateral^  difTiiSfd  over  the 
whole  shaft  rather  than  limited  to  one  end.  In  these  cases,  rectifying 
one  curve  often  makes  the  others  more  prominent.  Multiple  osteotomies 
are  required  here,  the  femur  and  the  tibia  each  requiring  division  in 
two  places.  In  one  very  aggravated  case  of  genu  varum,  in  wkich 
the  limbs  (when  the  ankles  were  placed  t-ogether)  formed  a  circle. 
Prof.  Macewen  performed  ten  osteotomies  at  one  time  (/wv  ^u^ra  ctY., 
Figs.  40  and  4 1  J.  In  such  severer  cases  most  operators  will  prefer  to 
straighten  one  side  at  a  time. 

Operation.' — An  incision  is  made  as  at  p.  72S  over  the  inner  surface 
of  the  tibia  just  below  its  tubercle,  and  tlie  bone  divided  with  an  osteo- 
tome or  saw  fi'om  within  outwards.  The  tissue  on  the  anterior  part 
just  below  the  tubercle  is  ranch  the  densest.  The  section  of  the  tibia 
should  be  made  on  the  same  occasion  as  that  of  the  femur. 

However  an  osteotomy  wound  is  made,  whetlier  with  saw  or  chisel, 
no  attempt  sliould  be  made  to  close  it,  but  a  little  iodoform  dusted  on 
and  gauze  dressings  applied.  It  is  \'^v\  rarely  needful  to  remove  these 
before  the  tenth  or  fourteenth  day.  If  a  stain  come  through,  it  should 
be  dusted  with  iodoform  and  a  little  fresh  dry  dressing  applied. 

Prof.  Macewen  uses  a  splint  consisting  of  a  long  outside,  and  a  short 
back,  with  a  foot-piece.*  I  have  usually  preferred  plaster  of  Paris, 
applied  by  Mr.  Croft's  method,  for  cliiklren,  amongst  whom  my  experi- 
ence has  mainly  lain.  It  makes  even,  steady  pressure  upon  the  muscles 
around  the  wound,  keeping  them  and  it  at  rest,  and  it  allows  the  patient 
to  be  more  easily  moved,  especially  when  both  limbs  have  been  operated 
on.  The  outer  piece  of  flannel  should  be  brought  high  up,  to  the  level 
of  the  iliac  crest,  so  as  to  better  command  the  muscles  which  disturb  the 
upper  fragment.  Where  the  child  is  likely  to  be  restless,  a  long  outside 
splint  should  also  be  applied.  I  make  use  of  this  in  all  my  cases  of 
oflteotomy  of  the  femur.  However  the  limb  is  put  up,  the  bandages 
must  be  applied  firmly  and  evenly,  but  without  undue  tightness.  The 
condition  of  the  toes,  as  to  colour  and  movement,  must  be  carefully 
watched.  When  the  dressings  are  removed  at  the  end  often  or  fourteen 
days  I  like  to  have  an  angesthetic  given,  and  to  rectify  any  slight 
remainiirg  deformity. 

The  splints  or  plaster  of  Paris  should  be  continued  for  six  weeks^ 
when  the  limb  may  be  only  supported  with  sand-bags  if  tlie  union  is 
firm.  Passive  atid  active  movement  may  be  now^  allowed.  In  about 
three  months  the  jiatient  may  be  got  up,  with  a  stick,  under  observa- 
tion. Before  the  patient  leaves  the  surgeon's  eye,  care  should  be  taken 
that  he  can  bend  his  knee  well. 

OSTEOTOMY    OF    THE    TIBIA. 

This  may  l>e  (A)  Simple  Division  or  (B)  Cuneiform — i.e.,  the  taking 
out  of  a  wedge  of  bone >     The  former  of  these,  a  very  simple  operation 

♦  Prof.  Macewen  adylses  the  use  of  a  mattress  consisting  of  four  parts^  the  two 
centre  pieces  corresponding  to  the  glutaeal  region,  and  easily  removed  to  admit  of 


the  introduotion  of  the  bed -pan, 
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will  suffice  for  the  ordinarily  curved  tibiae,  where  the  bone  is  bent 
laterally,  and  the  bend  is  most  marked  at  the  junction  of  the  middle  and 
lower  thirds.  Cuneiform  osteotomy  will  be  required  when  the  bending 
is  not  only  lateral,  but  antero-posterior  as  well. 

A.  Simple  Osteotomy  of  the  Tibia  (Fig.  317). — ^The  parts  being 
cleansed,  and  the  limb  resting  on  its  outer  side  on  a  firm  sand-bag,  the 
surgeon  notes,  at  the  anterior  and  inner  margins  of  the  tibia,  the  spot 
where  the  curve  is  sharpest.  Fixing  his  left  index  over  the  inner 
margin,  he  enters  a  long  tenotome  or  narrow  bistoury  exactly  over  the 
crest  of  the  tibia,  sends  it  do\^'n  under  the  skin  over  the  inner  surface  of 
the  bone  till  its  point  is  felt  just  beneath  the  finger ;  it  is  here  pushed 
through  the  skin  to  make  a  counter-puncture  for  drainage.  The  knife, 
hitherto  held  horizontally,  is  now  turned  vertically  and  cuts  firmly  on 
the  bone,  dividing  the  periosteum,  thick  in  these  cases,  in  one  line  right 
across  the  inner  surface  of  the  tibia.  As  the  knife  is  withdrawn  it  is 
made  to  enlarge  the  wound  of  entrance  slightly,  to  make  room  for  the 
saw.  This  (Adams')  is  now  introduced  in  the  same  way  as  the  knife, 
carried  horizontally  do^^'n  to,  but  not  through,  the  puncture  through  the 
skin  of  the  inner  border  of  the  tibia.  The  left  index  keeping  guard 
over  the  tibial  artery,  the  saw  is  turned  towards  the  bone  and  cuts 
through  the  inner  two-thirds  of  it.  The  entrance  of  the  saw  into 
cancellous  tissue  can  be  known  by  the  diminution  of  resistance  and  the 
increased  bleeding  which  often  occur,  but  the  best  test  of  the  depth  to 
which  the  ojierator  has  arrived  is  the  depth  of  the  groove  in  which  the 
saw  has  sunk.  When  the  bone  is  sawn  sufficiently,  carbolised  lint  is 
placed  on  the  wound,  and  the  surgeon,  firmly  placing  his  two  hands, 
close  together,  immediately  above  and  below  the  wound,  sharply  carries 
the  lower  fragment  outwards.  If  the  saw  has  been  sufficiently  used,  the 
tibia  snai>s  distinctly,  while  the  fibula  yields  ^nth  a  **  greenstick " 
sensation.  Great  care  must  be  taken  to  exert  the  force  just  on  the 
sawn  portion,  or  the  ligaments  of  the  ankle  or  the  superior  tibiofibular 
joint  may  be  strained  and  damaged.  Atteoition  has  already  been  drawn 
to  the  need  of  using  the  saw  sufficiently,  otherwise  the  parts  will  be 
bruised  and  damaged  in  the  futile  attempts  at  fracture. 

B.  Cuneiform  Division  of  the  Tibia. — Removal  of  a  Wedge. — 
The  parts  being  duly  cleansed,  an  incision  is  made  along  the  crest  of 
the  tibia  equal  to  the  base  of  the  wedge  which  is  going  to  be  removed. 
It  need  not  be  longer,  as  the  skin  can  be  pulled  up  and  down  if 
needful.  The  periosteum  is  then  divided  cleanly,  and  separated  from 
tlie  tibia  with  curved  scissors.  This  membrane  being  held  out  of  the 
way  with  retractors,  a  wedge  is  next  removed  \iith  an  osteotome  or  a 
narrow  and  sharp  chisel  but  little  bevelled.  The  gap  can  then  be 
enlarged  by  removing  from  either  side  further  sha>'ings  as  required. 
Occasionally  free  haemorrhage  takes  place  from  the  medullan'  artery, 
but  this  soon  stops  with  firm  si>onge  pressure.  The  limb  is  now 
straightened  by  trending  the  lower  fragment  up>vards*  so  as  to  bring 
the  surfaces  of  the  gap  in  contact.  The  periosteum  at  the  upper  and 
lower  angles  of  the  wound  may  be  closed  with  chromic  catgut  sutures 
cut  short.     The  skin  wound  is  also  closed  above  and  below,  but  left 


•  Aiiie^i  br  moToments  in  the  opposite  direction,  and  from  side  to  side  if  needed. 
The  fibula  is  broken  sabcutaneously. 
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o\ien  in  the  centre  far  drainage.  In  this  and  the  preceding  operation 
sufficiently  thick  dressings  should  be  applied  to  meet  any  oozing  from 
the  bone.  Plaster  of  Paris  (p»  727)  or  back  and  side  splints  should 
be  applied. 

Cuneiform  Division  of  the  Fennir. — In  cases  where  the  curve  is 
chietly  an  antero-posterior  one  affecting  tlie  middle  of  the  shaft,  the 
deformity  can  only  be  properly  removed  by  taking  out  a  wedge.  This 
is  done  on  the  lines  given  alx>ve.  An  incision  is  made  through  akin  and 
quadrice|-is  down  to  the  periosteum »  and  a  second  firm  cut  exposes  the 
bone.  The  divided  muscle  is  then  drawn  aside  with  Spencer  Wells's 
forceps  applied  to  bleeding  points,  and  the  periosteum  separated  on 
^acli  side  down  to  the  linea  aspera.  A  wedge  is  then  removed  and  the 
bone  straightened.  The  bleeding  is  often  free  from  the  nutrient  aii:ery, 
but  this  is  arrested  when  the  bone  is  straightened.  The  greatest  care 
must  be  taken  to  keep  within  the  periosteum,  the  soft  parti  being  thus 
uninjured,  and  to  adopt  strict  aseptic  precautions. 

Causes  of  Death  and  Failure  after  Osteotomy. 

I.  Septic  troubles. — Such  a  case  will  be  found  published  in  the  Clin, 
Soc,  Trans.,  vol.  xii.  p.  27.  It  is  too  probable  that  other  operators  have 
not  been  so  candid.  2.  Carboluria. — A  case  of  rapidly  fat^il  carbolic 
intoxication  after  antiseptic  osteotomy  of  the  tibia  will  be  found  in  the 
same  Transadmns,  vol.  xiv.  p.  201.  3.  Htemorrhage.^ — At  least  one 
case  has  occurred  of  hDemorrhage  from  tht^  femoral  and  one  from  the 
anastomotica  after  division  of  the  femur.  I  have  also  heard  of  a  case 
in  which  the  posterior  tibial  was  injured  in  osteotomy  of  the  tibia. 
4*  Necrosis. 

ThiB  occurred  in  one  of  my  cases  of  osteotomy  of  the  femiirT  a  lad  of  16,  It  waa 
noticed  that  he  took  the  ftnaesihetic  (ether)  rery  badly,  and  when  tlic  effects  of  this 
hud  passed  off  he  was  extromoly  restlcsa  and  excited  for  forty  minutes.  To  this  I 
attribute  the  mischief  that  followed.  Suppuration  with  a  very  unhealthy  state  of 
the  wound,  oetiemaj  aud  cellulitia  ensued^  leading  to  necrosis.  Eventually  the  lad 
recoveredt  but  required  a  cork  sole  of  two  inches.  The  presence  of  &  pre-systolio 
murmur  perhaps  accounted  for  the  effects  of  the  ansBSthetic. 

5,  Division  of  the  tibialis  anticus  tendon. 

Thia  occurred  in  an  osteotomy  of  the  tibia  performed  by  one  of  ray  drcssera,  who 
forgot  bow  close  the  tendon  lioa  to  the  outer  side  of  the  crest.  The  cut  ends  were 
joiued  by  chromic  catgut,  and  the  action  of  the  muscle  was,  af  terwardsi  unimpaired. 
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TENOTOMY    OF   TENDONS    ABOUT    THE    FOOT.  . 

Division  of  Tibial  Tendons. 

Tibialis  Antious. — This  is  usually*  divided  where  it  is  crossing  the 
ankle-joint  from  without  inwards,  a  little  above  its  insertion  into  the 
internal  cuneiform.  It  has,  here,  the  dorsalis  pedis  vessels  on  its  outer 
side,  but  separated  from  it  by  the  extensor  proprius  hallucis. 

The  surgeon,  usually  stands  on  the  opposite  side  of  the  leg  to  that  of 
the  tendon,  either  facing  the  trunk  or  with  his  back  towards  it,  as  is 
most  convenient.  The  assistant  stands  opposite  to  him,  grasping  the 
foot  with  one  hand  and  the  leg  with  the  other.  The  position  of  the 
tendon  is  made  out  by  making  it  tense  by  abducting  and  extending  the 
foot.  The  surgeon  then  notes  the  position  of  the  anterior  tibial  vessels, 
defines  exactly  the  width  of  the  tendon,  and  places  the  tip  of  his  index 
finger  exactly  on  the  side  of  the  tendon  farthest  from  him.  He  then 
inserts  the  tenotomy  knife  vertically  close  to  the  tendon  on  the  side 
nearest  to  him ;  sinks  it  lightly  till  Ke  feels  sure  it  is  on  a  level  lower 
than  that  of  the  tendon ;  then  sends  it  horizontally  across  till  he  feels 
its  point  just  under  his  index  finger,  and,  having  turned  its  edge 
upwards,  finally,  by  a  series  of  light  levering  or  sawing  movements,  cuts 
through  the  tendon.  The  assistant  relaxes  the  foot — i.e.,  adducts  and 
bends  it  upwards — when  the  knife  is  first  introduced,  but  places  it  on 
the  stretch  at  a  signal  from  the  surgeon.  Finally,  as  soon  as  the  com- 
pletion of  the  creaking  sound  and  the  sudden  snap  denote  the  division 
of  the  tendon,  the  foot  is  again  relaxed.  A  small  pad  of  gauze  being  at 
once  applied,  the  foot  is  put  up  in  the  everted  position.  For  this 
purpose  nothing  is,  to  my  mind,  so  simple  and  efficient  as  a  well-padded 

*  For  tenotomy  of  this  and  the  tibialis  posticus  I  greatly  prefer  the  die  giTca 
under  Syndesmotomy. 
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splint  of  the  proper  \ndth,  with  t\^'o  notches  at  its  lower  end,  the  upper 
end  being  ju8t  below  the  knee  in  infants,  and  the  lower  projecting  two 
incfaiBeand  a  half  below  the  foot.  The  splint  is  applied  to  the  outer  Bide, 
the  leg  being  firs^t  rolled  in  a  flannel  bandage  to  prevent  pressure-Bores. 

Tibialis  Posticus. — It  is  usually  recommended  to  divide  this  an  inch 
and  a  half  or  two  inches  above  the  internal  malleolus.*  The  tendon  is 
here  separatcnl  from  the  po^^terior  tibial  vessels  by  the  flexor  longim 
digitorum. 

The  surgeon  and  hig  assistant  occnpying  positions  as  at  p,  730^  the 
exact  site  of  the  tendon  h  defined,  if  possible,  by  abducting  and 
bending  down  the  foot.  In  fat  infants  it  is  often  quite  impossible  to  feel 
the  tendon,  and  in  these  cases  a  spot  midway  between  the  anterior  and 
internal  boilers  of  the  leg  will  be  the  best  guide^  as  denoting  the  inner 
margin  of  the  tibia.  The  surgeon  then  intrtKluces  a  sharp  tenotome  so 
as  just  to  touch,  if  possible,  the  inner  margin  of  the  tibia,  taking  care 
to  sink  the  lilade  sufficiently  to  open  the  sheath  freely.  This  being 
done,  a  blunt  tenotome  is  introduced  through  the  same  opening,  and 
pushed  under  the  tendon  ;  the  edge  being  then  turned  towaixlis  it,  and 
the  tibia  naed  as  a  fulcrum,  llie  tendon  is  severed,  together  with  that  of 
the  flexor  longus  digitomm.  The  assistant  fii*Ht  relaxes  and  then 
extends  the  tendon,  as  advised  above  (p.  730). 

If  the  arter}'  be  cut,  as  shown  l\v  the  jetting  htcmorrbage  and  the 
blanching  of  the  fcKit,  firm  pressure  must  be  applied,  the  foot  being 
first  bandaged.  No  eversion  must  be  practised,  but  the  foot  })ut  up  in 
the  faulty  position  for  alxiut  a  week. 

Plantar  Fascia.t — This  may  be  divided  just  below  its  origin  from  the 
09  calcis,  oi-  in  advance+1  cases  close  to  the  transvei^e  crease,  which  is 
here  found  in  the  sole,  Witli  regard  to  this  fascia,  the  surgeon  should 
not  tie  himself  down  to  any  lixed  spot,  but  divide  resisting  bands  when- 
ever they  are  felt. 

Syndesmotomy.— This  term  has  been  introduced  by  Mr.  R,  W, 
Parker  (Cmujeitiial  Ciiih-joot,  p.  62  et  /^imm),  who  believes  that  in  many 
cases— e.f/.,  severe  ones»  cases  not  treated  in  early  life,  and  in  some 
relapsed  cases — the  foot  cannot  be  rectified  even  by  multiple  tenotomy. 
He  attributes  this,  not  to  adhesions,  but  to  the  faulty  shortness,  and 
unyielding  nature  of  the  ligaments.  Chief  amongst  these,  in  erpiino- 
vanjs.  are  the  ligaments  about  the  astragal  o-scap  ho  id  joint.  **  In  these 
cases  there  is  a  capsule  matle  up  above  and  internally  by  a  blending 
together  of  the  superior  astragalo-scaphoid  ligament  with  libivs  from 
the  anterior  ligament,  and  the  anterior  portion  of  the  deltoid  ligament 
below  with  fibres  from  the  inferior  calcaneo-sca{»hoid  ligament.  To 
these  ai*e  united  fibrotis  expansions  of  the  tendons  of  the  anterior  and 
posterior  tibial  muscles;  together  they  form  an  miyielding  cajisule  of 
great  strength,  which  is  attached  to  the  several  bones,  not  in  the  usxial 
matiner,  but  in  adaptation  to  their  altered  relative  positions.  This  I 
would  name  the  * astragalo-scaphoid  capsule.'"  ilr,  I^arker  gives  direc- 
tions for  dividing  this  structure  wliich  can  be  made  to  combine  division 


•  The  tendon  is  here  ratljcr  farthc^r  from  tho  ftrtery,  and  the  ^surgeon  will  be  Above 
the  commencement  of  its  synovial  sheatb^  iti  which  it  traverdcs*  the  internal  annulAr 
ligament, 

t  DivUion  of  the  palmar  faaoia  19  fully  desGTibe<l  at  p.  22,  Vol  L 
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of  the  tibial  tendons  in  a  manner  which  I  consider  far  more  satisfactory 
than  that  already  given.  Since  reading  his  book  I  have  adopted  his 
method  in  eighteen  cases  with  good  results.  I  much  prefer  it  to  that 
usually  followed. 

The  site  chosen  for  this  combined  division  of  tendons  and  ligaments 
is  a  little  below  and  anterior  to  the  tip  of  the  internal  malleolus.* 
Other  guides  are  the  site  of  the  astragalo-scaphoid  joint,  and  in  older 
cases  the  transverse  crease  which,  running  down  on  to  the  sole,  denotes 
the  inversion  of  the  foot.  Two  tenotomes  are  required,  one  of  ordinary 
pattern,  and  one  cur\''ed,  somewhat  sickle-shaped,  and  with  a  cutting 
blade  about  half  an  inch  in  length. 

The  surgeon  notes  the  position  of  the  arteries,  and  the  lines  along 
which  the  tibial  tendons  are  curving  towards  the  internal  cunei- 
form. Having  marked,  at  the  spot  above  given,  the  position  of 
these  tendons,  he  enters  a  sharp-pointed  tenotome,  the  part-s  being 
relaxed,  just  above  the  posterior  tibial  artery,  and  pushes  it  outiii'ards 
on  to  the  dorsum  to  a  spot  just  short  of  the  dorsalis  pedis  artery,  the 
knife  travelling  just  beneath  the  skin  to  make  a  path  for  the  next  in- 
strument, which  does  the  work.  The  curved  tenotome  is  then  inserted 
under  the  skin,  and  pushed  on,  flat->\ase,  till  its  tip  can  be  felt  over  the 
tibialis  anticus ;  it  is  then  turned  blade  downwards,  the  tibialis  andcus 
is  felt  to  give  way,  and,  as  the  knife  cuts  on  the  subjacent  bones  and 
cartilages,  the  ligaments  are  felt  to  yield  to  it,  while,  as  it  is  withdrawn, 
its  edge  divides  the  tibialis  posticus. 

The  internal  saphena  vein  would  seem  to  lie  under  this  incision,  but 
the  lisBmorrhage,  never  marked,  is  usually  very  slight.  As  I  have 
stated,  the  results  in  the  eighteen  cases  in  which  I  have  used  this 
method  have  been  excellent,  though  in  two  I  was  unable  to  satisfy 
myself  that  the  tibialis  posticus  had  given  way ;  in  one  it  was  certainly 
notched,  and  yielded  subsequently. 

As  here  the  incision  is  made  from  the  skin  down  upon  the  tarsal 
bones,  I  have  used  irrigation  with  lotion  of  mercury  perchloride  or 
carbolic  acid.  The  wound  is  a  comparatively  free  one,  but  quite 
subcutaneous,  starting  from  a  mere  puncture. 

As  I  have  stated,  I  prefer  to  put  up  a  case  of  talipes  varus  after 
syndesmotomy,  with  the  foot  everted  at  once,  on  a  notched  splint  like 
a  Dupuytren's,  but  applied  to  the  outer  side.  If  the  tendo-Achillis 
requires  division,  this  is  done  in  a  few  days,  and  the  foot  put  up  for 
about  a  week,  in  good  position,  by  Mr.  Croft's  method  of  plaster  of 
Paris.  After  this,  in  early  life,  the  foot  must  be  manipulated  daily  by 
the  surgeon  for  a  while,  and  several  times  daily  by  the  friends,  the 
surgeon  seeing  it  at  lii-st  every  other  day.  If  these  manipulations  are 
persevered  with  daily  by  the  mother  or  nurse,  and  the  case  kept  under 
the  surgeon's  eye,  expensive  boots  and  other  apparatus  will  not  be 
needed  in  children. 

Tendo-Aohillis. — This  should  be  divided  half  an  inch  above  its 
insertion  in  an  infant,  and  an  inch  and  a  half  in  an  adult 

The  foot  and  leg  being  turned  well  over  on  to  the  outer  side,  and  the 
tendon  being  relaxed  by  the  assistant  bending  the  foot  downwards,  the 


♦  Mr.  Parker  (U)c.  supra  cit.^  p.  78)  shows  that  Velpeau  and  Syme  pointed  out  the 
possibility  of  dividing  the  tcndou  of  the  tibialis  posticas  here 
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margins  oF  the  tendon  are  accurately  clelined.  Tlie  knife  is  then  intro- 
duced %^ertically  close*  to  the  inner  side  of  the  tendon  till  it  reaches 
a  sufficient  depth  to  ensure  being  beneath  it;t  it  is  then  pushed  hori- 
zontall}^  acrosis  under  the  tendon  till  it  is  felt  under  the  skin  by  the  left 
index  linger,  which  accurately  marks  out  the  outer  limit  of  the  tendon; 
the  blade  is  then  turned  towards  the  tendon,  which  being  at  the  same 
time  put  on  the  stret-ch  by  trending  \ip  tlie  foot,  is  divided  by  a  series 
of  levering  movements  of  the  handle.  Creaking  movements,  followed 
by  a  sudden  snap  or  thud,  denote  complete  divisioti,  when  the  tendon 
is  to  lie  at  once  relaxed  and  tlie  knife  brought  out  horizontally. 

The  Peronffii. — The  perona^us  longus  and  brevis  occasionally  require 
division.  They  may  be  divided  simultaneously  Ijy  entering  a  tenotome 
between  them  and  the  bone  about  two  inches  above  the  external  malle- 
olus. Immediately  above  this  process  they  are  more  under  cover'  of  the 
bone*  If  divided  below  it,  their  synovial  sheath  would  be  opened; 
this  is  to  be  avoided  in  case  of  sepsis. 
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e  patient  being  rolled  two-thirds  on  to  his  face,  the  surgeon  stands 
on  the  same  side  as  that  on  which  lies  the  tendon  to  l>e  divided,  facing  or 
turned  from  the  trunk  as  is  most  convenient.  An  assistant  stands 
opposite  to  him  to  relax  and  tighten  the  tendoji. 

Biceps. — ^The  exact  hmits  of  the  tendon  being  definod,  the  surgeon 
introduces  a  sharp  knife  close  to  the  inner  side  of  the  biceps,  so  as  to 
get  between  it  and  the  external  popliteal  nerve,  and  having  sunk  it 
sufficiently  to  get  beneath  the  tendon,  pushes  the  knife  outwards,  hori- 
zontally, till  it  is  felt  beneath  the  skin  under  the  left  index,  which  marks 
the  outer  limit  of  the  tendon.  The  edge  being  turned  towards  this,  the 
tendon  is  extended  by  the  assistant,  and  divided  in  the  usual  way. 
When  this  is  done,  the  limb  is  flexed  and  the  knife  withdrawn 
horizontally. 

When  the  tendon  is  cut,  a  cord  often  rises  up  close  to  it.  This  is  the 
nerve,  and  the  knife  must  on  no  account  be  re-introduced. 

If,  after  tenotomy  in  long-standing  cases,  any  contracted  bands  of 
fascia  do  not  give  way  to  extension,  which  tlie)'  will  generally  do,  it  is 
wiser  to  make  a  small  open  wound,  antiseptically,  and  di\'idB  them  thus, 
that  the  surgeon  may  be  certain  as  to  what  he  is  dividing.  The  wound 
is  united  afterwards  with  one  or  tivo  horsidiair  sutures. 

Semi-tendinosus  and  S ©mi- membranosuB*— These  tendons  can  be 
divided  in  the  same  way  as  the  biceps.  A  contracted  knee  can  generally 
be  straightened  after  division  of  the  biceps  and  semi-tendinosus.  If  it 
is  needful  to  insert  the  knite  more  deeply  so  as  to  divide  the  semi- 
membranosus, it  would  be  well  to  use  a  blunt-pointed  tenotome,  or 
to  operate  through  an  open  incision. 

In  one  case  of  a  girl  of  16,  after  I  bad  iliyidetl  the  bicepa  and  semi-teBdinosua,  I 
had  dipped  the  point  of  the  knife  a  little  more  to  ensure  diYieion  of  the  deeper  and 

♦  So  aa  to  avoid  the  pogtcrior  tibial  artery. 

t  Young  operators  often  do  not  insert  the  knife  sufficiently  deep;  they  thus,  when 
it  18  pushed  across,  got  into  the  tendon  instead  of  beneath  it^  and  bo  divide  it 
incompletely. 


734  OPERATIONS  ON  THE  LOWER  EXTREMITY. 

larger  semi-membranosus.  Most  profuse  hemorrhage  followed  from  the  superior 
internal  articular  vessels.  Finn  padding  and  bandaging  were  applied,  and  the  limb 
put  up  in  the  faulty  position  for  four  days.    No  recurrence  of  the  bleeding  took  place. 


TENOTOMY   OF  THE  STEBNO-MASTOID. 

The  two  heads  are  best  divided  from  separate  punctures  just  above 
the  clavicle.  The  muscle  being  made  prominent,  b}'-  one  assistant  mani- 
pulating the  head  and  another  depressing  the  shoulder,  the  surgeon, 
standing  facing  the  patient  on  the  side  to  be  operated  upon,  defines  the 
limits  of  the  inner  border  of  the  sternal  tendon,  opens  the  fascias 
sufiiciently  freely  here,  and  then,  taking  a  blunt-pointed  tenotome, 
insinuates  it  horizontally  behind  and  close  to  the  tendon  till  it  is  felt 
just  beneath  his  left  index  finger,  which  is  placed  at  the  outer  margin; 
the  edge  is  then  turned  towards  the  tendon,  and  divides  it.  It  is  with- 
dra^Ti  \\4th  the  usual  precautions.  The  clavicular  tendon  is  divided  in 
a  similar  way  through  another  puncture. 

Care  must  be  taken  to  avoid  the  anterior  jugular,  which  runs  out- 
wards under  the  muscle  a  little  above  the  clavicle,  and  the  external 
jugular,  which  lies  at  a  varying  level  close  to  the  outer  border  of  the 
clavicular  head.  If  a  sharp  tenotome  were  dipped  too  deeply,  the  internal 
jugular  might  also  be  wounded. 

If  any  smart  venous  haemorrhage  occur,  a  pad  of  dry  gauze  should  be 
firmly  bandaged  on. 

The  open  method,  in  which  the  muscle  is  divided  on  a  director  after 
a  skin  incision  has  been  made  transversely  over  its  lower  third,  and  its 
borders  defined,  is  advised  by  some  as  allowing  of  every  step  being  seen, 
avoiding  abnormal  vessels,  and  securing,  not  only  complete  division  of 
the  muscle,  but  also  of  any  fascial  bands.  These  I  have  very  rarely  met 
with.  The  scar  is  said  to  be  slight  if  the  wound  is  sutured  and  carefully 
dressed  (Tubby,  Ch'Uwpadic  Surgery,  p.  202). 

Causes  of  Failure  after  Tenotomy. 

I.  Septic  troubles.  These  usually  arise  from  the  use  of  dirty  instru- 
ments which  clean  themselves  at  the  patient's  expense,  or  from  making 
an  open  wound.  2.  Incomplete  division  of  the  tendon.  3.  Division  of 
important  structures — e.g.,  the  tibial  arteries,  the  external  popliteal  nerve, 
the  anterior  or  internal  jugular  veins.  4.  Non-union  of  the  tendon. 
5.  Mal-union  of  the  tendon — i.e.,  adhesions  formed  by  it  to  adjacent 
structures,  e.g.,  its  sheath  or  a  bone.  These  must  both  be  extremely 
a'are.     6.  Breaking  off  the  point  of  the  tenotome,  usually  against  a  bone. 


CHAPTER  X. 
OPERATIONS    ON    NERVES. 

NBBVB    SUTUBB.— NERVE    STBBTCHINQ. 

NERVE    SUTURE. 

This  may  be  required  as  a  primary  or  secondary  operation.  The 
latter  is  accompanied  with  much  more  diflSculty,  owing  to  the  greater 
retraction  of  the  nerve  ends,  their  bulbous  or  filiform  extremities,  their 
being  often  buried  in  scar  tissue  or  matted  by  it  to  neighbouring  parts 
— e.g,,  tendons  and  fasciaa  ;  to  which  must  be  added  other  unfavourable 
points — e.g.,  the  atrophy  and  fatty  change  in  the  muscles  and  the  stiff- 
ness of  the  joints. 

Primary  Suture.* — As  the  mode  of  uniting  nerves  will  be  fully 
described  under  the  head  of  secondary  nerve  suture,  the  more  diflBcult 
proceeding,  it  need  not  be  repeated  here.  It  only  remains  to  emphasise 
the  importance  of  always  resorting  to  it,  and  not  trusting  to  spon- 
taneous cure.  Howell  and  Huber  {Jourti.  of  Physiol.,  vol.  xiii.)  have 
collected  eighty-four  cases  of  primary  nerve  suture ;  42  per  cent,  of 
these  were  successful,  40  per  cent,  were  improved,  and  in  the  remaining 
18  per  cent,  the  operation  failed.  The  results  of  secondary  suture  can 
never  be  so  good  as  these. 

Secondary  Suture. — The  operation  on  the  median  or  ulnar  will 
be  considered,  as  these  are  so  commonly  injured.  The  following  steps 
must  be  remembered  :  (i)  Finding  the  nerve  ends.  (2)  Freeing  and 
refreshing  them.  (3)  Passing  the  sutures,  and  bringing  the  ends  into 
apposition.     (4)  Dressing  the  wound,  and  the  after-treatment. 

I.  Finding  the  Nerve  Ends. — With  accurate  anatomical  knowledge 
this  is  easy.  An  Esmarch's  bandage  does  not  appear  to  be  necessary, 
as  the  incision  is  made  parallel  with  the  vessels,  and  the  use  of  one 
leads  to  oozing  afterwards.  Mr.  Bowl  by  (loc.  su^wa  dt.,  and  Hunt. 
Lect.,  Lancet,  July  16,  1887)  thinks  that  the  parts  should  be  rendered 
bloodless.     If  this  course  is  adopted  care    must  be  taken  to  provide 


♦  Much  information  on  the  subject  of  primary  and  secondary  suture  will  be  found 
in  the  section  on  Suture  of  Tendons  (p.  30,  Vol.  I.). 
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sufficient  drainage,  and  the  upper  bandage  must,  if  possible,  be  applied 
suflBciently  far  from  the  wound  not  to  interfere  with  pressing  down  the 
parts  when  the  nerve  ends   are   approximated.     If  bandages  are  em- 
ployed, the  parts  should  be  made  absolutely  evascular ;  careless  applica- 
tion will  only  cause  most  annoying  oozing.     An  incision,  two  to  three 
inches  long,  being  made  over  and  parallel  to  the  nerve  ends,  the  deep 
fascia  and  any  scar  tissue  are  carefully  divided  and  the  ends  found,  the 
upper  bulbous  and  the  lower  filamentous  usually,  and  not  always  in  a 
line  with  each  other.     If  the  distal  end  be  very  difficult  to  find  owing 
to  its  filiform  shape  and  its  being  embedded  in  scar  tissue,  the  wound 
should  be  prolonged,  the  nen-e  found  lower  dowTi,  and  traced  up  to  the 
distal  end.      The  ends   are  next  freed  from    the   adjacent  parts,  and 
cleared  of  cicatricial  tissue. 

2.  Besectimi  of  the  Nerve  Ends. — This  is  best  effected  by  sharp 
scissors,  with  one  stroke,  and  without  any  bruising.  If  the  nerve  is 
held  with  fot*ceps,  these  must  hold  the  sheath  only.  In  case  of  primary 
suture,  jagged  or  frayed  ends  need  only  be  pared  sufficiently.  In  later 
cases  there  is  much  more  difficulty.  Supposing  the  upper  bulbous  end 
to  be  taken  first,  I  think  that  before  this  is  pared  the  nerve  should  be 
carefully  stretched,*  so  that  dissecting-forceps  or  any  other  means  of 
holding  the  nerve  may  inflict  any  necessary  damage  on  parts  that  will 
be  cut  away.  It  is  not  necessary  to  cut  away  the  whole  of  a  bulb ; 
removing  the  greater  part  will  expose  healthy  nerve  fibres.  Mr.  Bowlbjr 
{Inj.  and  Bis.  of  Nerves,  p.  165)  advises  that  the  section  of  the  upper 
ena  should  be  carried  through  the  uppermost  part  of  the  bulb,  close  to 
the  normal  trunk.  Not  only  will  numerous  young  fibres  be  found  here, 
but,  as  he  points  out,  the  tougher  tissue  of  the  biilb  affords  an  excellent 
hold  for  the  sutures.  With  regard  to  the  lower  end,  Mr.  Bowlby  thinks 
that  all  that  is  needed  is  **  to  cut  away  the  extreme  end,  which,  being 
matted  with  fibrous  tissue  and  compressed  by  the  surrounding  scar,  is 
very  likely  to  contain  no  nerve  tubules.  It  is  seldom  necessary  to 
remove  as  much  as  a  quarter  of  an  inch,  and,  however  unhealthy  the 
section  may  look,  no  good  is  ever  to  be  gained  by  a  further  sacrifice."  t 

3.  Passing  the  Sutures  and  bringing  the  Nerve  Ends  in  Apposition. — 
The  suture  should  be  of  properly  prepared  carbolised  silk  or  chromic 
gut.  There  has  been  much  dispute  as  to  whether  they  should  be  passed 
through  the  substance  of  the  nerve  itself  or  only  through  the  sheath. 
Experience  has  shown  that  the  former  practice  is  not  only  harmless  to 
the  nerve,  but  is  the  method  most  generally  applicable.  In  a  few  cases, 
as  in  that  of  a  large  nerve,  where  there  is  but  little  separation,  and 
where  the  damage  is  just  inflicted,  it  may  be  sufficient  to  pass  the 
sutures  through  the  sheath  only.  But  in  the  opposite  class  of  case  the 
sutures  should  be  passed  through  the  nerve  itself,  and  at  a  sufficient 
distance  from  the  ends — viz.,  at  least  a  quarter  of  an  inch — otherwise, 
they  wnll  cut  out  when  they  are  tightened.      Where  there  is  much 


*  An  Esmarch's  bandage,  if  applied,  will  be  found  in  the  way  now,  interfering,  as 
it  usually  must,  with  the  stretching  of  the  nerve. 

t  As  the  whole  length  of  the  lower  end  is  in  the  same  condition  of  degeneration 
throughout,  manifestly  no  good  can  be  done  by  cutting  off  successive  sections  in  the 
hope  that  the  cut  surface  may  look  more  healthy  than  that  which  is  seen  in  the  first 
section  (Bowlby), 


sparatton,  several  sutures  shoiilfl  hf-  passed  through  part  of  the  depth 
^of  the  nerve,  one  suture  thiia  takiii^^  uff  some  of  the  tension  from  it^ 
fdlow^.  Another  method  is  to  pass  one  suture  completely  throntrh  the 
nefve  trunk  at  least  a  quarter  of  an  inch  from  each  cut  end.  When  the 
sutures  in  the  nerre  itself  have  been  tied,  two  or  three  more  very  fine 
ones  may  be  placed  in  the  sheath,  where  the  nerve  is  large  enough.* 
I  In  cases  of  much  separatirtn,  before  any  sutures  are  passed,  aiul  again 
before  they  are  tied,  the  parts  should  be  as  much  relaxed  as  possible, 
and  tile  upper  end  brought  rlo\^Ti  by  pressing  down  the  soft  parts. 
Stretching  the  nerve  has  been  already  advised  (p.  736).-f- 

All  hscmorrhage  being  scrupulously  arrested,  and  drainage  provided 
by  horsehair  or  a  fine  tube  according  to  the  amount  of  the  disturbance 
of  the  parts,  &c.,the  usual  dressings  are  applied,  and  the  h*mb  placed  on 
a  well-patldcd  splint  in  a  position  which  will  best  retain  the  uerve  ends 
in  apposition  with  the  leai^t  discomfort  to  the  patient. 

Amotmt  of  Nerre  Tissue  whick  nuitf  he  SuccmsfitUif  Iiemoved. — From 
half  an  inch  to  threeH:[iiarters  of  an  inch  is  probably  an  average  amount. 
Causes  of  Failure. —  i.  Wide  separation  of  ends.  2,  Atrophy, 
bulbous  enlargement  and  sclerosis  of  nerve  ends,  so  marked  as  to 
require  much  trimmings  and  thus  tending  to  wide  separation.  3.  Un- 
'necessarily  rough  handling  of  the  nerve  ends,  4,  Suppuration  of  the 
wound. 

Aids  in  Difficult  Cases. —  i.  Previous  stretching  of  the  ends.  2.  Ap- 
proximation of  the  ends  by  position  of  the  limb.  3.  Using  several 
sutures,  which  distribute  the  tension  evenly.  4.  Tlie  use  of  *'  sfcitchea 
of  fixation  "  (p.  ^2r  Vol,  I,).  5.  Autoplastic  operation  with  nerve-flaps. 
M.  Leti^vant  advises  to  make  a  slit  through  the  nerve  with  a  narrow 
bistoury  about  one-fifth  of  an  inch  from  the  end ;  the  knife  being  then 
carried  upwards  for  an  inch  or  an  inch  and  a  half,  is  made  to  cut  to 
one  side  so  as  to  make  a  flap.  The  same  is  then  done  with  the  lower 
end,  and  the  two  flaps,  being  turned  towards  each  other,  are  united  by 
their  raw  surfaces  (Fig.  29,  Vol.  I.).  6.  Glnck  and  Vanlair  advise 
that  the  nerve  ends,  whether  united  or  only  placed  as  closely  as  possible 
in  apposition,  should  be  passed  through  and  left  in  a  decalcified  bone- 
tube,  so  as  to  keep  the  uniting  material  and  granulations  i!i  a  straight 
line.  7,  "  Distance  sutures,"  i.e.,  the  substitution  of  threads  of  silk  and 
catgut  may  be  tried  (p,  32,  Vol.  T,),  8.  Cheyne  and  Burghard  {Man.  oj 
Surgical  Treatment)  reconunend  a  combination  of  the  last  two  plans,  but 
do  not  mention  any  results.  9.  Scar  tissue  may  be  used  wa  a  bridge 
between  the  ends.  Thus,  Mr.  Pick  (Liiiieei,  1 892,  vol.  i.  p.  693)  in  a 
case  of  secondaiy  sutin-e  of  the  niedian  nerve  more  than  two  yeare  after 
the  injury,  found  lying  beside  the  upper  cut  end  some  organising 
inflammatory  material.  Dissecting  this  from  the  sidt?  of  the  nerve,  and 
leaving  it  still  attached  to  the  lower  end  of  the  upper  piece,  he  tnrned 
it  down,  and  sutured  it  to  the  lower  end  of  the  nerve.  When  the 
patient  was  last  seen  the  function  of  the  nerve  was  in  process  of  restora- 
tion.     10.  Implanting  one  nerve  trunk  upon  another.     Thus,  where  the 

•  To  prevCDt  the  ftdhesion  of  the  recently  ttnited  ends  to  neighbouring  parts,  short 
atrands  of  catgut  may  be  pl&ced  beneath  them,  bot  thi«  is  not  esaentiftl. 

t  Id  casea  where,  in  spite  of  all  prefoutiou!},  much  tension  is  evidently  left  ou  the 
sutures,  it  might  be  well  to  oiake  use  of  '*  stitches  of  Hxation,"  as  in  tendon  iutare 
(p.  32,  Vol.  L). 
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ulnar  is  too  wldi^ly  rL^stroyed  to  bring  the  ends  together,  the  distal  end 
frayed  out,  has  been  stit^^hed  to  the  median,  the  f*heath  and  dm>erficial 
fibres  of  this  havintr  bt^+*n  first  irnioved.  The  success  seems  to  have 
been  slight  and  partial.  Dr.  R.  Har\"ey  Heed,  of  Columbus,  Ohio, 
publishes  a  case  successfully  treated  after  the  following  method,  which 
he  credits  to  Dr.  W.  L  Galbraith,  of  Omalia,  Nebraska.  This  is 
intended  to  meet  those  cases  where  the  gap  between  the  central  and 
peripheral  ends  is  so  great  that  it  cannot  be  met  by  suture,  or  bridginj^ 
across  by  catgut,  or  tunnelled  f>ver  by  a  tube  of  decalcified  bone.  Dr 
Galbraith  has  Bho\^^^  by  a  case  that,  under  the  above  circumstances,  i 
the  injured  nerve  have  another  parallel  with  it,  the  central  end  of  the] 
injured  one  can  be  inii)lajited  into  a  parallel  nerve  at  a  certain  point, 
and  that  two  or  three  inches  lower  down  the  periplieral  end  can  I 
implanted  into  the  same  nerv^e,  i  f .  Perhaps  the  use  of  zigzhg  incisioi 
made  in  the  upper  end  (Fig.  25,  Vol.  I.).  I2.  Making  use  of  ne; 
grafts.  Ghick  has  resected  an  inch  and  half  of  the  groat  sciatic 
chickens,  and  replaced  it  l^y  a  bit  of  a  rabbit  8  sciatic  sutured  in, 
birds  walked  afterwards  as  well  as  those  treated  by  direct  suture. 

The  following  is,  I  believe,  the  first  case  of  nerve-grafting  in  this 
country,  ^tr.  Mayu  Hubaon  (Vlin.  Soc,  Traiv^.^  vol.  xxii.  p,  120)  after 
the  removal  of  a  gnnvtli  from  the  median  nerve,  leaving  a  gap  of  two 
inches  and  a  lialf  lielweeti  the  ends,  successfully  matie  use  of  a  corre- 
sponding bit  of  the  posterior  tibial  nerve  from  a  limb  which  was 
amputated  in  the  adjoining  theatre.*  The  following  conditions  are^ 
rightl}^  given  as  essentia! :  First,  the  entire  absence  of  tension ;  two 
inches  and  a  lialf  of  nen-e  being  employed  to  fill  an  interval  of  twoinclie* 
and  a  quarter.  Secondly,  great  care  was  observed  in  handling  the  nerv^ 
to  bi^  transplanted.  Thirdly,  the  transplanted  posterior  tibial  nerve  was 
transferred  immediately  as  living  tissue  into  its  new  bed.  Fourthly. only 
one  fine  catgut  suture  was  employed  at  each  end  to  fix  the  nerve,  Th^ 
Bame  surgeon  successfully  used  the  spinal  cord  of  a  rabbit  as  a  graft  in 
the  median  nerve  of  a  man  (Brii.  Afed  Journ.,  Oct.  31,  1896.  p.  1312). 

In  a  very  instructive  paper  by  Mr.  Damer  Harri-son,  of  Liverpool 
(Clin.  Soc.  Tnniii,,  vol  xxw  p.  166),  some  nine  other  case^  of  nerrr^ 
grafting  are  given.  The  nerves  used  were  the  sciatic  of  recently  killetJ 
rabbits  or  kittens,  and  the  median  from  a  human  arm.  Of  the  ten  case*, 
three  are  stated  to  have  been  perfectly  successful,  six  partially  successful 
and  only  one  a  failure, 

Mr.  Heath  made  use  of  nerve-grafting,  replacing  the  gap  in  the  uhur 
by  a  portion  of  posterior  tibial  nerve  (Lancet,  1 893,  vol.  i.  p.  1 1 95).  A 
fibro-aarcoma  had  been  removed  from  the  ulnar  nerve  on  the  inner  sad*? 
of  the  right  arm.  hut  it  had  been  found  impossible  t^  bring  the  ends  of, 
the  nerve  together,  as  a  gap  of  two  inches  existed  between  them.  Poitf" 
days  after  the  first  operation  the  \vound,  which  was  healing  well*  was 
reopened,  and  enlarged  at  either  end.  The  ends  of  the  ulnar  \^rn* 
found,  and  aljont  one-eighth  of  an  inch  cut  off*  from  each  end.  Tbi*ii 
two  and  a  iKiIf  inches  of  the  posterior  tibial  nerve  from  a  limbwliich  W 
just  been  amputated  by  Mr,  Beck  for  sarcoma  of  the  lower  end  of  the 
femur  wei^  grafted  into  the  gap  in  the  ulnar  nerve.  The  graft  waa 
retained  in  position  by  two  fine  silk  sutures  at  either  end.     About  tTsentr 


*  In  its  brief  transit  the  nerve  w§a  plftced  ia  a  solutiou  of  carbolic  wM  (i  in  40> 
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mmncel  elapsed  from  the  time  at  which  the  Uiii)i  from  which  the  tierve 
was  taken  was  .severed  from  the  body  and  the  time  when  the  j miction  of 
the  piece  of  nerve  with  the  iihiar  nerve  was  completed*  The  wound 
healed  by  tii-«t  intention,  but  fourteen  moiitlis  later  there  was  no 
restoration  of  function  in  tlie  nerve, 

Mr,  M.  Monllin,  in  a  case  of  old  injury  to  tlie  mnsculo-spiral  nen^>, 
^a*afted  in  about  two  inches  of  the  great  -sciatic  of  a  rabbit,  l^ut  witliout 
success. 

The  graft  does  not  remain  as  nerve  tissue,  but  merely  acts  as  a  con- 
ducting material  for  the  growth  of  the  new  nerve  fibrils,  in  tlie  same 
way  as  strands  of  catgut  may  do. 

13.  In  cases  of  injury  to  the  nmsculo-spiral  nerve,  where  the  ends  are 
too  far  apart  to  admit  of  their  junction  by  sutui^e.  they  have  been  sue- 
cessfuUy  approxiniated  by  resecting  sufficient  of  tlie  humertis^ — Wheeler 
(Laueei,  1894*  vuL  i.  p.  939).  ^fann  (UnfL,  1893,  vol  ii,  p.  59). 

Period  Required  for  liepou'. — The  following  ajipears  to  be  a  fact  not 
sufficiently  recognised.  The  period  required  for  union  after  secondaiy 
nerve  suture  is  very  much  longer  than  is  usuallv  supposed  to  be  necee- 
sary,  owing  to  the  peripheral  end  beingdegenerated,the  nuiscles  atrophied, 
and  the  joints  iixed.  Complete  restoration  of  function  will  often  retjuire 
from  one  to  two  years.  A  patient  who  leaves  his  surgeon  apparent])' 
but  little  better  for  tht^  operation  may  return  at  the  end  of  the  above 
time  with  his  limb  practically  restored  to  its  natural  condition,  Mn 
Buwlby  (he.  mipm  ciL)  writ-es :  *'  If  there  is  one  fact  more  than  another 
which  stands  out  in  the  clinical  histories  of  patients  who  have  been  under 
my  own  observation,  it  is  that  after  the  faihire  of  union  by  first  inten- 
tion, after  trophic  changes  of  many  kinds,  after  complete  atrophy  and 
degeneration  of  the  paralysed  muscles,  recover}^  may  yet  be  com]>lete/' 

It  is  the  condition  of  the  muscles  and  joints  which  alone  puts  anything 
like  a  limit  on  the  period  at  which  secondary  suture  can  be  success- 
fully practised. 

The  longer  the  interval*  between  the  injury  and  the  t^uture,  the  juore 
perseA*eringly  must  friction,  electricity,  passivt*  and  active  movement, 
and  massage  be  made  use  of,  and  tlie  more  will  patience  be  required  by 
both  patient  and  surgeon. 


NEBVE   STBETCHING. 


Thia  operation,  introduced  into  England  in  1880,  and  mucti  used  in 
the  immediately  succeeding  years,  has  fallen  into  abeyance,  the  clinit^al 
results  having  failed  to  come  up  to  the  expectations  raised  by  the 
operation. 

Indications.— Of  the  following  list  it  is  only  in  the  first  six  that  the 
operation  can  be  considered  justifiable. 

I.  Xeuralgiu^ — In  all  cases  where  previous  treatment  lias  failed,  nerve 
stretching  may  be  practised  before  division  of^  or  removal  of,  part  of  a 
nerve.  The  conditions  justifying  this  in  facial  neuralgia  have  been 
already  given  (p.  317,  Vol.  I.).    As,  however,  the  results  of  neurectomy  for 


*  The  longest  of  these  wirli  which  I  nm  acquftinted  U  ft  case  of  M,  TUIaux's  in 
which  fourteen  years  had  elapsed  between  the  injury  to  tbe  mediao  and  its  suiurv. 
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facial  neuralgia  are  far  superior  to  those  of  nerve  stretching,  tJie  latter^ 
is  only  to  be  recommended  on  the  ground  that,  owing  to  the  inveteracy 
of  the  disease,  recurrence  is  only  too  probable  even  after  neuj-ectomy,  j 
and  thus  a  previous  nerve  stretching  may  give  a  further  period  of  relief.' 
2.  Sciatica, — Nerve  stretching  is  especially  indicated  here  in  cases  due 
to  rheumatic  intlauimation  of  the  nerve  from  exposure  to  cold  and  wet. 
Dr.  J.  P.  Bramwell  has  published  (Dnt.  MeiL  Joum.,  June  19,  1880)  five 
cases  of  this  kind,  in  which  much  benefit  followed  stretching  the  great 
sciatic.     The  nu>re  deliiiite  is  the  sensation  of  adhesions  broken  down  at 
the  time  of  the  operatifui,  the  better  is  the  prognosis.     3*  Locomotor  J 
atjixTr'. — One  or  buth  great  sciatics  have  bet*n  stretched  with  a  view  of* 
improving  tlie  lightning  pains»  the  invoUintary  jerkiugs  of  tJie  lower 
limbs,  aiul  the  gait.*     While  impix)veineat  for  a  varying  period  may 
always  be  expected  as  far  as  the  tirst  two  are  concerned,  the  prospect 
of  improving  the  ataxy  is  very  doubtful.     Fuiihermore,  the  islow  healing 
of  the  wound  in  these  cases  must  be  borne  in  mind,     4.  Spasmodic  con- 
tractions of  volourary  luuseles. — Here  the  operation  seems  to  have  1jeeni 
followed  by  success,  temporary  at  least,  in  a  very  large  number  uf  cases. 
Where  the  spasmodic  affection  is  of  traumatic  origin — tf.y.,  where  a  limb, 
after  a  contusion,  is  at  the  same  time  contracted  and  the  seat  of  8pa$- 
niotiic  movements — strt^tching  of  the  nerves  concerned  may  be  absolutely 
curative.     Quite  another  class  of  case — viz.,  stretching  tlie  facial  for  tic 
convulsif — lias  liecn  consiclered  at  p.  329,  Vol.  I.     5.   Reflex  epilepsy. — 
Prof.  Hoi-^ley  {Ih%:t.  of  Surtj,,  vol.  ii,  p.  61)  states  that,  in  those  eases  of 
epilepsy  ^vhere  the  att^ick  is  preceded  by  violent  pains  localised  distinctly 
to  diffemnt  nerves,   very  marked   relief  (amounting  to  cm*e  in  several 
instances)  has  l)een  obtained  by  stretching  the  nerve  timnks  thus  indi- 
cated.    6.  Anicsthesia  of  leprosy.- — Lawrie,  of  Lahore,  seems   to  have 
met  with  striking  success,  the  fifty  cases  publisheil  l>eing  all  successfiiLj 
The  late  Dr.  B.  Rake  (/^r//.  M^fi.   Juunu,  1890,  vol.  ii*  p,  955)  adxised^ 
repented  stretcliing  of  tlie  great  sciatic  as  preferable  to  amputation  for 
the  jjainful  perforating  ulcer  of  leprosy,     7.  Infantile  paralysis. — Prof. 
Horsley  (loc.  .mimi  rit.)  states  that  in   r86i  Di\  Bastian  had  the  great 
sciatic  nerve  stretche<l  to  improve  the  nutrition  in  a  limb  the  seat  of  the 
above  disease.     The  effect  was  to  niarkeflly  increase  the  tem|>erature  and 
colnur   of  tin*  part,  and   apparently  improve  the   state   of  the   tissues. 
The  resnlt,  however,  does  not  seem  to  have  lieen  such  astothid  imitaton*. 

Operation. — The  following  remarks  refer  to  the  gi*eat  sciatic  only, 
tlie  nerve  which  has  been  most  frequently  stretched. 

The  parts  being  cleansed,  an  incision  about  four  inches  long  is  made 
over  the  nerve  in  the  centre  uf  the  back  of  th»^  thigh,  eonnnencing  about 
an  inch  and  a  half  below  the  lower  border  of  the  gluticns  niaximusJ 
The  interval  Ijetween  the  hamstrings  being  hit  otf,  retractors  art* 
inserted,  and  the  nen  e  found  a  little  to  the  inner  side  of  the  biceps. 
The  fatty  tissue  around  it  is  then  carefully  incised  till  the  white 
epineurium  itself  of  the  nerve  is  exijosed.  The  nerve,  being  most 
entirely   separated   from   adjacent   parts,  is  now  stretched.     The   force 

*  In  a  case  of  Dr.  Bastian's  {Brit,  Mrd,  Jaum.,  July  3,  i88i)»  the  patient,  in  ati 
advanced  atagc  of  aiaxj-,  uxiierienced  ho  much  relief  from    the  stretching  of  on 
great  sciatic^  that  he  askod  for  an  operation  on  the  other  side.     An  interesting  psp 
by  Dr.  Cavafy,  with  nineteen  cascft  collected  from  different  sources,  will  be  fbond  ta  ' 
the  Brit,  MivL  Jmirn.y  1881.  pp.  92S,  975. 
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with  which  this  is  arromplished  must  vary  soniewliat  with  different 
cases.  TIniH,  in  sciatica,  the  index  finger*  heing  hooked  under  the 
nerve,  tliis  should  be  raised  well  out  of  its  bed  in  tht*  hope  of  adhesions 
being  felt  to  give  way  both  at  the  part  stretched  and  at  a  distance  also. 

In  the  c-ase  of  loeoniotor  ataxy  the  same  amount  of  stretthing — viz,, 
hooking  up  the  Jierve  some  two  inche??  above  the  level  of  the  skin,  and 
some  four  or  five  above  its  bed,  this  being  repeated  twice  in  a  centri- 
fugal and  centripetal  direction — has  been  followed  by  satisfactory 
irsidts*  In  other  cases  the  pull  has  l)een  more  forcible,  care  being 
taken  to  lift  the  limb  off  the  table  several  times.  lu  any  ease  the  pull 
mnst  be  without  jerks,  steady  and  continuous*  and  kept  up  tor  some 
tliree  minutes.  Mr.  Marshall  (loc,  supra  cit.)  thought  that  a  force  equal 
to  thirty  or  forty  pounds  should  be  the  limit  for  the  sciatic.  He  thus 
gave  an  idea  of  the  above  force  :  **  If  I  first  pull  as  hard  as  I  imagine 
I  sluiuld  do  upoji  a  living  sciatic  nerve  during  an  oix^ration,  I  find 
that  the  force  employed  is  about  etjual  to  twenty  pounds  ;  but  if  I  pull 
very  hard,  it  is  increased  to  thirty  ponruls.  and  that,  I  believe,  is  ar^ 
hard  as  a  surgeon  could  well  pull  when  holding  a  soft  nerve  between 
his  linger  and  thumb/'  The  direction  of  the  pull,  wdiether  downwards 
from  the  trunk  or  upwards  from  the  limb,  has  been  a  good  deal 
ilisputed.  Mr.  Marshall  (Bradshan'e  Ledure,  p.  28)  thought  that  in 
neuralgia  the  stretching  should  be  ]>eiformed  both  ways.  In  ataxy  it 
is  essential  to  stretch  down  from  the  body. 

The  nerve,  being  found  to  be  loose  and  el  on  gated  ^  is  replaced  in  its 
bed,  any  bleeding  i>oiuts  are  attended  to,  drainage  provided,  and  the 
wound  carefully  closed.  Antiseptic  precautions  must  be  made  use  of 
throughout,  and  the  limb  kept  quiet  with  a  splint  or  sand-bags.  The 
tardy  healing  of  the  wound  in  cases  of  ataxy  has  been  already 
alluded  to. 

in  cases  of  stretching  for  sciatica,  gentle  movements  of  the  limb 
should  be  begun  as  soon  as  possible  to  prevent  the  re*foi*mation  of 
adhesions. 


lo  tlie  case  of  smaller  nerves  a  blunt  book  would  be  employed. 


PART   VI. 
OPERATIONS   ON   THE  VERTEBRAL   COLUMN. 


SPINA  BIFIDA.  —  LAMINECTOMY.  —  BACHIOTOMY.  —  PAE- 
TIAL  BESECTION  OP  THE  VBRTEBBJB.— TAPPING  THE 
SPINAL  THECA. 

SPINA    BIPIDA. 

Indications. — All  operative  treatment  should,  if  possible,  be  postponed 
mitil  the  child  is  two  years  of  age  or  older.  The  operation  is  then  borne 
far  better,  as  is  nhown  by  published  results.  Where,  in  younger  cliildren, 
rapid  increase  in  the  size  of  the  tumour  is,  however,  taking  place,  and 
leakage  is  threatening  or  has  actually  occurred,  the  methods  of  injection 
or  tapping  may  be  resorted  to  as  palliative  measures,  although  the 
results,  with  few  exceptions,  will  be  disappointing.  Briefly,  the 
smaller  the  tumour ;  the  less  the  evidence  of  involvement  of  the  spinal 
cords  or  nerves;*  the  more  the  skin  over  the  tumour  approaches  to 
normal ;  the  less  the  tumour  shows  signs  of  increase  in  size  ;  and  the 
older  the  child — the  greater  are  the  chances  of  cure.  The  greatest 
l)0ssible  importance,  therefore,  attaches  to  the  question  of  careful 
selection  of  cases  to  be  submitted  to  operative  interference. 

Operations. — i.  Injection  sffith  Morton's  Fluid.  2.  Simple  Tap- 
ping and  Drainage.     3.  Excision. 

All  the  above  are  liable  to  be  followed  by  septic  meningitis  aided  by 
the  constant  soaking  away  of  cerebro-spinal  fluid,  especially  where  the 
coverings  of  the  sac  are  thin  and  unhealthy. 

I.  Injection  with  Morton's  Fluid. — The  Clinical  Society's  Com- 
mittee {Trans. ^  vol.  xviii.)  collected  71  cases  treated  by  this  method. 
Of  these,  35  recovered,  27  died,  4  were  relieved,  and  5  unrelieved.  In 
a  letter  to  the  Committee  (dated  May  1 1,  1885),  Dr.  Morton  was  able  to 
refer  to  50  cases  thus  treated.     Of  these,  41  appear  to  have  been  suo- 

*  Points  wliich  make  it  probable  that  nerve  trunks  or  the  cord,  or  both,  are 
present  in  the  sac,  arc  j)araly8i8  of  the  sphincters  or  lower  extremities,  a  large  sessile 
tumour  with  a  broad  base,  and  the  appearance  of  cord-like  bands  when  the  sac  is  thin 
enough  to  transmit  light. 
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cesstuU  and  9  unsuccessful.  But  it  is  obviuiis  that  these  statistics  are 
largel}'  luireliable.  It  is  not  unfair  to  say  that  nearly  every  successful 
case  hh^  been  at  once  reported,  while  scores  of  uiisuceesisful  ones  have 
never  been  heard  of,  0\viiig  to  the  large  iimnber  of  siiecesseB  which 
attended  the  use  of  thiti  method,  it  is  the  only  one  which  was  recom- 
mended by  the  Committee  of  the  Clinical  Society.  It  is  impossible  to 
point  out  too  strongly  to  my  younger  readei-s  that  it  is  only  by  a 
Jndicious  selection  of  cases  that  any  success  can  be  expected. 

The  sac  being  cleanse^l,  a  syringe  which  will  hold  about  two  drachms 
of  the  iodo'glyceriiie  solLition*  is  chosen,  and  a  fine  trocar.  The  calibre 
of  tlii^  must  nut  be  too  tine  for  the  thick  fluid  which  has  to  passtlu^ugh 
it.  The  puncture  into  the  h welling  sliould  be  made  well  at  one  side, 
obliquely  through  healthy  skin,  and  not  through  the  membranous  sac- 
wall,  tlie  objects  being  to  avoid  wounding  tlie  cord  oi'  nerves,  and  also 
to  diminish  the  risk  of  leakage  of  cerebrospinal  fluid.  Unless  the 
sac  is  very  large  it  is  probably  better  not  to  ch'aw  off  much,  if  any,  of 
the  fluid  from  the  sac  on  the  first  occasion.  The  position  of  the  child 
during  the  injection  has  been  a  good  deal  dwelt  uj;ion»  nio.st  recom- 
mending that  it  should  be  upon  its  back.  The  Clinical  Society ^s  Coui- 
mittee  advise  that  the  child  should  be  upon  its  side.  About  a  drachm 
of  the  fluid  should  be  injected.  Every  care  must  be  taken  to  prevent 
an}"  continued  escape  of  the  cerebrct-spinal  fluid,  now  and  later,  it 
being  clearly  understood  that  any  such  leakage,  wliirh  is  most  difficult 
to  |>revent,  will  lead  to  septic  meningitis  and  death.  Wli^^n  the  needle 
is  withdrawn  the  puncfure  should  be  pressed  around  it,  and  innnediately 
painted  with  collodion  and  iodoform,  a  dressing  of  diy  gauze  being  also 
secured  with  collodion.  1  prefer  to  give  a  little  chloroform  to  prevent 
any  crying  and  straining  at  the  time.  The  child  should  be  kept  as 
cjuiet  as  jiossible  afterwards,  on  its  side,  and  an  assistant  shfuild  make 
sure,  for  the  tirwt  hour  at  least,  that  no  leaking  is  going  on.  Shrinkiug 
of  the  cyst,  continuing  steadily,  shows  that  all  is  well.  If  the  injection 
fail  altogether,  or  rudy  cause  partial  obliteration  of  the  sac,  it  shoidd  be 
repeated  at  intervals  of  a  week  or  ten  days. 

2.  Slmpi©  Tapping  and  Drainage, — This  consists  of  either  tapping 
with  a  VGvy  line  trocar  ami  eaiefully  sealing  the  opening,  or  inserting  a 
single  piece  oi'  horsehair  as  a  drain.  The  use  of  the  horsehair  drain  is 
not  to  l)e  recommended,  as  the  leakage  cannot  l>e  kept  sweet.  The 
method  is  only  palliative, 

3,  ExciBion  of  the  Sac.f — This  is  the  method  which  I  recommend, 
und  which,  in  spite  of  certain  grave  dangers,  promotes,  1  think,  the 
best  results  in  carefidly  selected  cases.  The  dangers  are,  of  course,  the 
suddenness  with  which  the  fluid  may  escape,  with  grave  resulting 
changes  in  the  hydrostatic  pressure  and  cinndation  in  the  cerebro- 
spinal system,  shock  from  interference  witli  importimt  nerve  tilaments, 
and  meningitis  set  up  as  the  result  of  subsequent  leakage. 

The  too  rapid  escape  of  fluid  can  be  prevented  in  great  measure  by 


*  The  fiiiiU  its  imliric,  gr.  x ;  iodide  of  puta^.shim,  5i ;  glycerine,  5j* 
f  The  €:iiriical  JSociety's  Gouimittei^  cullectud  2j  cukcs  treated  hj  excision  of  the 
sac.     01  tht'sc,  16  HToveredi  jdietL     Thtiy  point  out  that  no  mention  uf  the;  conteiita 
of  the  »•»'*  !•  madf  in  6  CA»es ;    that  ncrvtis  were  certaluly  absent  in  16  cases;   and 
that  i  Yttii  fatal,  thej  were  certainly  prcaunt  (Tm^*i  "^^^  xviii.  i*.  380). 
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preliminary  tA])ping  ami  attention  to  the  position  of  the  patient.  The 
pj-esence  of  nei'ves  in  the  sac  is  a  graver  matter,  but  with  a  larger 
experience  surgeons  will,  I  believe,  find  that  the  ner^^es  and  the  closely 
contigiionH  sac  can  be  safely  i^eturned  within  the  canal,  and^  when  re- 
placed, cove  i^d  over.  On  this  point  Mr.  M.  Robson  {ArtiuoJ  Surij,  1895. 
voL  ii.)  writes:  **Even  when  nerve  cordt?  are  involved  in  the  sac,  an 
aseptic  fjliustic  oijeration  can  not  only  be  safely  performed,  but  will 
actually  do  less  damage  to  these  important  stnictures  than  the  in- 
jection of  an  irritant^  which,  if  it  does  not  lead  to  rapid  death  by 
shock  or  convulsions,  or  to  a  general  irritation  of  the  nerve  centres 
nipidly  tending  to  hydrocephalus,  is  followed  by  a  shrinking  and 
atrophy  of  the  sac  and  iU  contents,  whether  nerves  or  spinal  cords.'* 

Operation,  —The  parts  having  been  cleansed  and  arrangements  made 
for  keeping  the  head  low  prior  to  and  during  the  opening  of  the  sac^ 
elliptitml  incisions*  are  made  through  the  skin  on  either  side  on  and 
suthciently  far  from  the  baise  to  ensure  if  possible  (a)  sound  skin  and 
(0)  sutheievit  skin  to  meet  in  the  middle  line  after  partial  excision  of 
the  sac  and  removal  of  the  fluid.  The  skin  is  then  dissected  back  on 
efich  side  witli  great  care  so  as  to  avoid,  if  possible,  [mnctares  of  the 
membranes,  until  the  laminae  are  reached.  It  may  now  be  found  that 
the  tumour  is  clearly  a  meningociele  being  attached  by  a  pedicle,  which 
nmy  be  quite  slender.  In  such  a  case  the  tumour  may  be  forthwith 
removed  after  ligatui-e  of  the  pedicle.  This  wa^  done  with  success  in 
two  cases  in  adult  women  by  Mr;  Clutton  (Ann.  of  Surtj.  vol,  i.,  1898* 
p*  253).     In  both  cases  tlie  tuniuur  was  situated  in  the  sacral  region. 

If  tliere  is  no  pedicle  the  sac  is  now  carefully  opened,  at  lii-st  with  a 
troc*ar  so  that  the  tluid  is  slowly  withdrawn,  and  the  eflects  on  the 
cerebral  centres  noted.  The  o[)oning  is  tlien  enlarged,  and  the  interior 
carefully  examined.  If  no  nerve  structures  ai*e  present,  the  redundant 
sac  is  then  cut  away  with  blunt-pointed  scissors,  nnd  the  edge^  brought 
together  with  a  cont irnious  sutinv  of  catgut  or,  better,  kangaroo  tendon. 
So  far  the  operation  has  been  simple  and  straightforward.  We  must 
now  consider  more  difficult  cases.  Where  the  coverings  are  in  great 
part  thin  and  translucent,  even  when  this  condition  extends  to  the 
margin  of  the  swelling,  if  the  coverings  can  be  rendered  aseptic  they 
may  be  partly  utilised  to  fonn  the  meningeal  flax>s,  the  adjoining 
skin  being  undermined  and  made  to  slide  over  the  new  meninges 
(Mayo  Hobson). 

When  on  opening  the  sac  nerve  structures  are  seen  within,  that  part 
of  their  course  which  lies  in  the  sac  must  be  carefully  detached  with 
blunt-pointed  instruments,  until  they  can  be  gently  pushed  through  the 
opening  that  communicates  with  the  spinal  cnnah  In  more  difficult 
cases,  incisit^ns  must  be  made  with  blunt-pointed  scissors  between 
portions  of  nervous  structure?,  in  order  to  set  them  fi^e,  or  they  must 
be  returned  with  a  part  of  the  sac  en  masse.  In  cases  where  the 
presence  of  nerve  stnictures  difficult  to  detach  is  marked,  the  safest 

*  A  precaution  of  Mr.  Robson'*  (t7m.  iSrv.  Trant.^  vol.  xviii,  p.  21  r)  sboiild  ht 
followeti  here.  The  ekiii  and  mcningcjil  flaps  should  be  »o  ctit  thJit  their  lines  of 
union,  when  HUturuis  arc  applied,  are  nut  opposite.  TIiub,  the  flaps  should  be  cut  of 
unequal  widtb,  so  i48  to  brings  t\ff.^  the  wider  akiu  flap  on  the  left  side,  and  the  wider 
meningeal  one  on  the  right. 


SPINA   BIFIDA. 


745 


plan  will  he  the  last.  Having  opened  and  exaoiijied  the  isnc,  the 
surgeon  cuts  a  way  any  su])erfliinu8  part  tliat  is  safe,  then  detaches  the 
remainder  and  rctiinis  it  with  the  nerves  whieli  run  in  it,  tliruiiirh  the 
upeniij|j^,  into  the  eanah*  It  is  ^reatly  to  be  desired  that  surgeons 
shouhi  specify  what  nervous  stnieture^  were  present,  and  liow  they 
were  dealt  with.     As  a  vuW  this  has  been  most  iin|)erfect!y  d(»ne. 

The  nerve  structures  having  been  returned,  the  flaps  of  meninges  and 
skin  are  sutured  separately  and  not  in  one  line  (p.  744).  In  some 
cases  periosteal  grafts  or  bonea  from  freshly  killed  animals  ha\'e 
been  introduced  with  varyintr  success.t  Considejing  the  tender  age 
and  feelile  powers  of  tfiese  |iatients — infants,  as  a  rule — it  is  eertainl}-  nut 
worth  while  to  pro  km  g'  an  operation,  antestlietic,  &c-.  for  this  pm'jjose. 
If,  ho\s'ever,  the  patient  is  not  an  infant  and  the  condition  is  good,  and 
moreover  if  the  gap  in  the  spine  is  a  large  one,  an  attempt  should  be 
made  to  protect  this  by  means  of  Haps  of  aponeurosis  anrl  muscle 
tleriverl  from  the  erector  spince.  Either  one  large  dap  may  he  raised 
and  swung  across  so  that  the  line  of  sutures  is  at  the  side,  or  two  flaps 
may  W  used  and  united  in  sucli  a  manner  that  the  line  of  sutures  is  not 
immediately  beneath  the  skin  sutures.  The  verv  lowest  ]iart  of  the 
uieningeal  and  skin  flaps  may  be  left  unsutured,  but  no  drainage  will  l*e 
needed,  and  leakage  is  greatly  to  be  deprecated.  Iodoform  gans^e  wrung 
out  of  carliolie  acid  lotion  f  1-20)  having  been  jilaeed  on  the  wuund,  a 
sufficient  thicknes.s  of  salicylic  wool  is  then  applied,  and  bandog^ed  with 
firm  and  even  pressure,  tor  the  flrst  few  days  the  head  should  be  kept 
low  and  the  spine  raised  so  as  to  prevent  the  tendency  to  leakage  of 
eerebr(3-spinal  fluid.  A  shield  of  silver,  vnlcanite,  or  thin  sheet-lead 
should  be  worn  later-  until  the  parts  have  thoroughly  consolidated. 

Causes  of  Pailnre  after  the  Badical  Cure  of  Spina  Bifida.^ — 
I.  Leakage  and  septic  meningitis.  2,  Convulsions  and  rapid  death, 
^fr.  Cluttou,  who  brought  a  successful  case  of  Dr.  Morton's  treatment 
lietore  the  Clinical  Society  {TraHi<,,  voL  xvi.  p.  34).  mentioned  anolher  in 
which  this  treatment  was  immediately  followed  by  fatal  convulsions. 
The  same  pn>ved  fatal  in  aljout  ten  hours  in  a  case  under  my  care.  Mr, 
Bennett,  during  the  same  discusaion,  mentioned  a  case  in  whichj  owing 
to  the  child  being  indisposed  at  the  time,  he  declhied  to  operate,  thi 
its  way  home  the  child  died  of  convulsions.  He  reniarkeil  that  if  he  had 
used  the  injection,  this  would  have  been  credited  with  the  convulsions, 
3.  Paraplegia.  This  setting  in  after  injection  may  be  temporary  or 
permanent,  4.  Hydrocephalus,  This  also  may  make  its  appearance 
after  the  injection  with  iodo-glycerine  or  excision,  as  happened  in 
a  case  of  my  own  three  days  after  the  latter  ojieration.  The  nerves 
here  were  few  and  small  ami  easily  detached  with  the  adjacent  sac 
into  the  c^naL  5.  After  tapping  or  injection  the  swelling  may 
progi^ess  unaltered. 


I 


♦  In  those  cascs  where  there  b  a  distinct  pedunclcp  thb,  if  holluw,  must  first  be 
opened  to  inspect  iu  interior.  If  it  coiilaiii  bo  alructurcg  of  importance  it  is 
itecured  by  rmiiiing  it  round  with  a  kangaroo-tendon  ligature,  and  the  ««ac  beyond 
cut  away, 

t  Dr.  H.  T.  Hayes,  of  Rochester  (N.  Y.)»  introduced  twenty  grafts  of  perioateum  from 
a  freshly  killed  rabbit.  Three  inonthf<  later  the  euhc  waa  reported  satislactorj,  with 
a  firm,  bard,  resistant  covering,     {MkL  //ivvWt  June  16,  i*5Sj)* 
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LAMINECTOMY.— BACHIOTOMY.—  PABTIAIi    BESECTION 
OP    THE    VBRTEBBJB.* 

This-  rare  operation,  which  has  of  late  been  revived,  must  be  referreil 
to  here  under  the  following  indications  :  A.  Cdses  of  injury,  i.e..  Frac- 
tures and  Dislocation.  B.  Fenetratimj  tvmind  of  the  caned.  C.  Cases  of 
injf animator  If  disease — e.f/.,  PotVs  airvatare.     D.  Cases  of  new  growth. 

A.  Cases  of  Injury. — Here  the  operation  has  been  suggested  by  the 
analogous  one  performed  on  the  skull,  and  the  large  amount  of  success 
which  has  followed  it.  But  the  analogy  is,  for  several  reasons,  a  decep- 
tive one.  Thus,  owing  to  the  small  size  of  the  cord,  an  injury  which 
would  only  damage  the  brain  slightly,  almost  inevitably  destroys  the 
structure  of  the  cord  throughout  its  thickness.  Again,  it  must  be 
remembered  that  a  fragment  of  bone  often  inflicts  injury  upon  the  cord 
instantaneously,  and  that  in  a  moment  irremediablef  damage  may  be 
done,  though  all  deformity  may  be  removed  by  raising  and  straighten- 
ing the  patient,  and  by  the  elasticity  of  the  bones  and  the  contraction 
of  the  muscles,  f'urther,  the  cord  may  be  most  severely  damaged, 
though  its  theca  shows  no  sign  of  injury. 

Again,  when  the  surgeon  trephines  the  skull,  he  not  only  hopes 
that  the  damage  is  slight  and  of  a  removable  nature,  but  he  also 
believes  that  the  only  damage  to  the  bones  is  that  which  lies  close  to  his 
trephine  and  finger.  But  in  the  case  of  the  spine  we  are  faced  by  this 
dilemma :  If  the  fracture  has  been  from  direct  violence,  and  the  spinous 
processes  and  laminaa  have  been  driven  in,  it  is  only  too  probable  that 
when  these  are  elevated  the  spinal  cord,  so  limited  in  size,  will  be  found 
too  much  damaged  to  profit  by  the  operation.  On  the  other  hand,  if 
the  fracture  has  been  caused  by  indirect  violence,  it  is  almost  certain 
that  the  bodies  of  one  or  more  vertebrsa  will  have  been  crushed  down, 
and  a  portion  shot  back  into  the  canal.}  In  this  case  the  'fragment 
which  has  inflicted  the  injur}',  and  which  is  keeping  up  the  irritation, 
will  be  in  fr^nt  of  the  cord  and  out  of  reach,  even  if  the  cord  were  in  a 
condition  to  be  much  benefited  by  its  removal.  A  surgeon  trephining 
the  spine  under  the^e  conditions  would  be  like  one  who  trephined  the 
skull  in  order  to  remove  depressed  fragments  of  the  vertex,  when  all 
the  time  a  portion  of  the  base  of  the  skull  was  lying  jammed  into  the 
under  surface  of  the  brain. 

But  it  is  not  only  in  the  damage,  but  in  the  violence  of  the  fracture 
also  that  no  analogy  lies  between  the  two  cases.     Fracture  of  the  spine 

*  Of  these  names  the  third  is  the  only  one  which  is  correct  and  sufficient.  It  is, 
however,  too  long  and  cumbroas  for  general  use  in  these  days  of  hurry.  Racbiotomy, 
which  we  owe  to  Mr.  Davies-Colley,  is  very  good  as  far  as  it  goes,  but  insufficient.  In 
this  operation  a  good  deal  more  is  done  to  the  vertebrae  than  merely  cutting  into 
them.  Laminectomy,  like  appendicectomy,  is  objectionable  from  its  hybrid  deriva- 
tion, but  as,  like  the  above  term,  it  is  explicit,  convcLient,  and  already  in  general 
use,  it  will  be  used  here. 

t  Hence  accounting  for  the  very  grave  fatality  of  fractures  of  the  spine,  a  fact  held 
by  some  to  justify  trephining.  The  above  account  is  taken  from  my  article  on 
"  Injuries  of  the  Back,"  Si/tt.  of  Surg. ^  vol.  i.  p.  673. 

X  This  is  a  very  common  condition,  judging  from  museum  specimens.  It  is  well 
illustrated  by  Figs.  93  and  94  in  my  article  to  which  I  have  alluded  above* 
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is  usually  due  to  indirect  violence,  as  when  the  neck  is  broken  by  a  fall 
on  the  head,  or  when  the  lower  dorsal  spine  is  fractured  by  a  fall  of  a 
sack  upon  the  y^houldei^.  Even  when  the  fracture  is  dtie  to  direct 
▼iolence,  it  is  of  an  entirely  different  nature  to  that  for  which  the 
surgeon  hope^!  to  trephine  successfully  in  the  sskulb  and  one  far  more 
likely  to  produce  extensive  and  crushing  dama^'^e — /^;/.,  the  fall  of  coal 
or*  earth,  or  a  fall  from  a  liei^ht  upon  a  projecting  botly. 

Finally,  pernmnent  compression  of  the  cord — compression  that  can  be 
removed,  as  can  frag^ments  of  the  skull — ^is  a  very  rare  event.*  Even 
^vhere  permanent  conipi-ession  is  present  laminectomy  will  do  very 
little.  The  sui-geoii  may  tind  it  possible  to  restore  the  lunieTi  of  the 
vertebral  canal,  but  the  cord  has  been  crushed  na  well  as  compressed* 
Mischief,  usually  hopeless  mischief,  has  l>een  rlone,  for  it  has  been 
pi-oved  by  experiments  and  otherwise  that  a  crushetl  cord  is  incapable  <_if 
regeneration. 

It  remains  to  be  shown  that  trephining  the  spine  is  not  only  likely 
to  be  void  of  any  good  results,  but  that  it  also  involves  werious  risks  and 
entails  additional  dangers  of  its  own.  Thus,  the  conversion  of  a  simple 
into  a  compouml  fracture,  the  formation  of  a  large,  deep,  and  more  or 
less  ragged  wound,  the  risk  of  subsequent  suppuration  with  tree  acces^s 
to  the  sheatli  of  the  cord,  the  opening  up  of  cancellous  tissue  with 
its  various  channels  and  exposure  of  these  to  possible  suppuration 
— all  these  have^  I  atlmit,  been  lessened  by  the  use  of  antiseptic  pre- 
cautions. But  the  risk,  though  diminished*  remains ;  the  large  amount 
of  venous  oozing  tending  to  soak  quickly  through  in  tins  region  cau 
only  be  met  by  frequent  dressing.  And  though  it  has  been  showTi  that 
in  some  of  these  cases  the  wound  has  healed  quickly,  and  though  no 
improvement  has  folhtwed,  the  spinal  column  has  not  been  fatally 
weakened  by  the  removal  of  the  laminte  and  spines,  yet  the  weakening 
for  a  time  must  be  considerable;  and  it  nnist  be  rememl^ered  that  by 
the  removal  of  these  structures  the  mobility  of  the  fractured  parts  will 
be  much  increased,  and  when  any  attempt  is  made  to  vary  the  position 
of  the  patient  in  bed,  there  will  be,  for  some  time,  a  risk  of  disturbing 
the  fragments  and  thus  of  inHicting  further  injury  on  tJie  cord. 

It  will  be  seen  I'rom  the  above  that  ni\'  own  opinion  is  averse  to  any 
surgical  interference  in  cases  of  fractured  spine,  owitig  to  the  amount 
of  damage  to  the  cord  being  usually,  from  the  first,  irrepai'able.  To 
quote  other  writei-s :  Mr.  Thorburn  (Sunfety  of  the  t^puMtl  Vord^  1889, 
p.  1 60;  Brit.  Me<K  Journ.,  1894,  vol,  i,  p,  1348)  comes  to  the  same 
conclusion,  but  draws  an  important  distinction  l>etween  the  cord  and  its 
nt^rves.  This  writer  thus  sums  up  the  question  of  operative  inter- 
ference in  fractures  and  dislocations  of  the  spinal  coluuui  {lot\  mipra 
cit,):  **Iii  compound  fractures,  operate.  In  fractures  of  the  spinous 
processes  and  lamina?,  witli  injury  to  the  cord,  we  also  operate.  In 
simple  fractures  and  dislocations  of  the  bodies  of  the  vertebriie,  if  there 
m   a   reasonable  probability  that  the  injurj^  is  due  to  hasmorrhage,! 


♦  J-  Hiit€hiri8on,  Lond.  limp,  Rrp, ;  Tborburn,  W,  infra  cH,  It  wiU  be  noticed 
that  pernmnent  compression  is  a  vi'ry  different  thing  from  irrepariible  injury.  The 
latter  13  present,  only  too  frequently, 

t  Mr,  Tborbtirn  thinks  that  the  following  would  be  the  most  ndvisablc  atepa  iu 
these  very  rare  casea :  A  lamineciomy  at  the  seat  of  injuiyjand  an  endeavour  to  arrest 
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operaHon  is  advi?iible,  but  in  nil  ullier  oases  of  this  nature  we  cannot 
hope  to  do  good  save  where  the  injury  is  below  the  level  of  the  first 
lumbar  vertebi-a^.  In  such  case^  laminectomy  is  an  eminently  valuable 
fiiirgiea!  |)rocedure/'  Mr.  Thorburn  advocates  surgical  interference 
here  on  the  following  ffrounds  :  (i)  "We  mav  here  expect  a  regenera- 
tion of  the  nerve  roots,  the  pliy^iiiological  evidence  being  strongly  in 
favour  of  siuch  regeneration,  and  not  against  it,  as  in  the  case  of  the 
cord,  (2)  The  absence  of  spontaneous  recovery  in  such  cases  in  itself 
indicates  the  presence  of  a  mechanical  obstacle,  such  as  pei-manent 
compression  by  bone,  blood-clot,  or  cicatrix,  otherwise  Me  should  expect 
the  roots  of  the  canda  equina  to  recover,  as  other  peripheral  nerve® 
after  f^evere  injuriet^/'  Dr.  J,  W,  White  {Ann,  of  Surif,,  July,  1889) 
strongly  advtu^ates  surgical  interference  in  fmctured  spine,  believing 
that  fracturr  of  the  laminro  and  spinous  processes,  and  therefore 
relievahle  pivssure  on  the  cord,  \^'ill  not  be  found  so  mre  as  has  been 
usually  lielieved.  I  fear  the  weight  of  pnthological  evidence  is  all  tht* 
other  way.  For  my  i>wn  part  1  should  only  be  inclined  to  intert'ere 
where  the  fallowing  conditioiis  are  present:  A  historj^  of  a  direct 
injury  ;  mobility  and  displacement,  laterally  or  downwards,  of  the 
spinous  process ;  grL^at  local  tenderness ;  the  usual  symptoms  of 
swelling,  &c.  ;  and  paraplegia  less  marked  than  usual. 

B.  Penetratintj  Wouttth  of  the  Spinal  CoriL' — Mr.  Thorburn  (/<w.  gupra 
cit.)  shows  that  while  the  i>ercentage  of  recovery  is  good  as  to  life; 
complete  recovery  of  function  is  uncommon,  owing  to  the  little  power 
of  recovery  of  function  after  a  destructive  lesion  of  the  spinal  c<:>rd  in 
man,  especially  in  adults.  He  would  also  regard  as  useless  the 
operation  of  suture  oftlie  pia  mater  as  proposed  by  Cliipault,  and  points 
out  that  it  may  be  barniful  not  only  by  necessitating  manipulation  of 
the  injured  cord,  but  also  by  confining  eifused  blood  ancl  serum,  and 
thus  increasing  thi'  pressure  upon  those  parts  which  have  escaped 
section.  With  the  nervt*  roots,  on  the  otlu*r  hand,  which  arc  capable 
of  repair,  operation  and  suture  would  be  quite  justitiable. 

C.  C€t8e$  of  Injiammaiory Disease — e.g.,  Potfs  Curvattire.^ — Interference 


the  h»morrhag<^'  ami  to  give  exit  to  the  blood;  thie  procedure  beiQ^  combined  in  tike 
finit  instjtuce  with  paracoutet^ib  of  tbu  meniuges  in  the  lumbar  region  after  Quincke'ft 
method  (vide  ii^ra)^  and  this  failiogf  a  secondary  laminectomy  at  the  loiret  part  of 
the  spine. 

•  Reference  sbonld  be  made,  in  addition  to  the  writings  quoted  alx^ve,  t^  the 
following:  (t)  In  easels  of  injury,  Mace  wen,  Brit.  Med,  Jowrit*^  188S,  vuL  ii.  p.  508; 
Ki-etley,  ibid,,  p.  421  :  Duncan,  JCdin,  Mrd.  Jmm.^  18S9,  p.  830;  E,  Hart,  a  case  of 
>L  PiSuij%  i/Wf,  Mvd,  Jmnrt.  18S9,  vol.  i.  p.  G72  ;  H,  W,  AUiugham,  tbid^  p.  Bj8; 
Chipault,  (ra:,  di*  Nojt, :  Arch,  Gtm.  dr  MM,^  i>h^o;  lirr.  dt'  Chir,^  1890,  1891,  and 
iSyj;  thfsc  careful  an'l  elaborate  papers  are  now  etnbodied  in  Chipaiilt^^  work  on  the 
Burgery  of  the  Kervuua  8y»tem  ;  Wcbcde  of  Uamburg,  Amu  *»/ Hurg^  1892,  voLii-p.  230; 
Wycth,  ihid.,  August^  1 894;  Biddell,  J/crf,  and  Sftrtj,  BrptfTtrr,  March  jo,  1895;  ^-^l^^ 
(un.di'S  Jlifp.^  June  2^  18S4  ;  Arnision^  ihid.^  May^  1895,  W  I'*  caaesof  Pott's curfat urea, 
Mace  wen  and  Duncan  (loe.  »}tpTti  rif,)  ;  Wright,  Lanett,  July  14,  i588  ;  W.  A.  Lane,  Bfit* 
Med,  JmiTfi,^  April  20,  iSSq  ;  Lfinctt,  July  5,  1890  ;  Abbe,  New  York  Mrd.  Jb-wr*,,  Nov. 241 
18SS  ;  KruHke.  Cvnir,/,  Vhif,,  1890*  Hefi  25;  Dr.  S.  Lloyd,  of  New  York,  Ann,  cf  Suf$*t 
iik)2,  voL  ii.  p.  289;  Bullard  anil  Burrell,  7'rant.  Jted.  Orthffft.  Assoc,  voL  It  p.  ifl. 
Several  of  the  above  ca^es  have  bt*eii  reported  so  soon  after  the  operation  that  their 
value  would  be  much  increasetl  by  the  authors  giving  later  detaiU.     (3)  lucaHSof 
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here  will  be  but  very  rarel}^  called  for.  For,  on  the  one  hand,  the 
pathology  of  tliese  eases  makes  them  much  more  hopeful  than  in  fracture, 
the  paralysis  here  being  due,  not  to  pressure  of  displaced  vertc^^rae,  or  to 
irremediable  damage  of  the  cord — e,ff,,  myelitis^  degeueration^but  to 
the  results  of  a  chronic,  localised,  external  pacliymeningitiB,  producing 
pressure  by  a  mum  of  scar-like  connective  tissue.  On  the  other  hand, 
we  have  abundant  evidence  that  paralvBis,  even  when  of  long  duration, 
has  a  marked  tendency  to  recovery,  if  the  treatment  by  absolute  I'est  in 
the  recumbent  position  is  vigorously  en  forced ,  and  if  |)otassiam  iodide 
is  pushed  in  large  and  frequent  doses,  afb^r  the  American  method.* 

Mr.  Thorbin-n  (Iol\  supra  fit.)  gives  the  following  indicationB  and 
contra-indications  for  operation.  Indications:  (i)  "  Assuming  the 
prognosis  to  be  thus  favourable,  "we  are  never  called  upon  to  perform 
lamiui^ctomy  save  under  certain  special  conditions.  It  will  not  be 
argued  that  the  recovery  after  laminectomy  is  more  conijilete  than  that 
produced  by  Nature,  and  experience  showis  that  relajises  also  are  only 
too  common  after  operation.  The  indications  wliich  ap[>ear  to  me  to 
ix>int  to  the  necessity  for  operations  are  then  as  follows  :  A  steady 
increase  in  symptoms  in  spite  of  favourable  conditions  and  treatment. 
The  pi-esence  of  symptoms  which  directly  threaten  life.  Thus,  in  my 
second  case,  the  secondary  chfSt  troubles  \s  ere  very  grave. f  Intractable 
cystitis  would  fall  into  this  category,  but  it  is  by  no  means  common,  and 
we  can  hardly  agree  with  those  who  hold  that  the  condition  is  in  itself 
incapable  of  spontaneous  recovery. 

'•  The  persistence  of  symptoms  in  spite  of  complete  rest,:!:  is  the 
indication  winch  has  been  most  commonlj"  adopted,  but,  as  we  have 
already  seen,  such  symptoms  may  pei-sist  for  very  long  periods  and  then 
yield  to  absolute  rest.  It  is,  however,  not  improbable  that,  in  a  few 
cases,  cicatricial  pachymeningitis,  or  rather  peri-pachy meningitis,  may 
remain  after  the  original  pressure-lesion  has  ceased  to  act,  and  may 
thus  keep  up  paraplegia  until  the  constricting  tissue  is  removed. 

*'  4.  In  posterior  caries  (that  is,  in  caries  of  the  arches  of  the  vertebrae) 
operation  is  clearly  indicated,  as  here  we  can  readily  both  treat  the 
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new  growths,  Dr.  Gowera  and  Mr.  Horsley'js  paper  (Ipe,  mtpm  eity  and  the  appended 
table.  See  abo  Dr.  .1.  W.  Wliitc'a paper  t^for.  xnpra  rit,)^  and  his  table  of  the  luoat  obvious 
diagnostic  points,  p.  32;  Starr,  '*  Tumour  of  the  Spinal  Cord/*  Amrr.  Jtyam,  Mid.  Sae* 
June.  1895;  and  Patnam  and  Collins  Warren  {Awrr,  Journ.  of  Mtd.  Set,,  Oct,  1899)1 
•  In  an  adult  gr.  x-xx  is  ^ven  every  half-hour^  if  pO!?sible»  in  a  large  glasa  of  milk, 
f  Dr,  Parkin,  of  HuU^  in  a  valuable  paper  (^Brit.  Med.  Jmtrn.^  1894^  toL  ii.  p*  700) 
illttatrated  b}'  catsei*  of  larainectomy  for  spinal  caries  mentions  a  case  aged  9^  admitted 
for  cervical  cari^K,  cyanosis  and  bronchitis.  As  the  eoQdition  became  more  critical, 
the  sixth  cervical  spine  was  removed.  The  cord  was  found  comprt^saed  and  bent  by  a 
liaaas  of  bone  and  fibroua  tissue,  the  remains  of  the  fourth  and  tif tb  vertobrie.  When 
the  cord  was  freed,  pulsation  returned.  Very  great  benefit  followed  on  the  operation, 
but  the  child  died  nuarly  three  months  after  of  tubercular  meningitia,  thought  to  be 
due  to  a  caaeaiing  gland  found  at  the  necropsy.  No  evidence  of  caaeAtion  or  recent 
caries  was  found  in  the  vertebra?, 

J  Readers  with  careful  and  well-balanced  minds  wiO  not  fail  to  note  on  reading  the 
accounts  of  many  of  these  cases,  published  as  successful  cases  of  laminectomy  for 
spinal  caries,  that  many  of  them  before  being  submitted  to  operation,  had  only  been 
treated  by  rest  for  a  few  days  or  weeks,  **  the  mother  having  full  directions  to  keep  the 
child  in  the  same  horizontal  posture/'  In  other  eases»  after  a  brief  period  of  in-patient 
treatment,  the  children  have  been  seat  out  in  Sayre's  jackets  to  attend  as  out-patient«. 
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paraplegia  and  remove  the  whole  of  the  tuberculous  tissue.  Two  cases 
of  this  nature  are  recorded  by  Abbe  and  by  Chipault  respectively,  and 
both  proved  highly  successful. 

**  5.  In  ni}'  fifth  case,  the  existence  of  severe  pain,  which  was  rapidly 
exhausting  the  patient,  was  regarded  as  an  indication  for  surgical 
interference. 

**  6.  Lastly,  children  as  a  rule  yield  better  results  than  do  adults,  so 
that,  other  things  being  equal,  childhood  may  also  be  regarded  as  an 
indication  for  operation. 

"  Contra-indioations. — ^The  presence  of  active  tuberculous  changes  in 
other  organs.  Macewen  holds  that  we  should  not  operate  when  there  is 
pyrexia,  which  is  almost  tantamount  to  saying  that  we  should  not 
operate  in  presence  of  active  tuberculosis.  If,  however,  the  pyrexia 
were  clearly  due  to  cystitis,  then  we  might  regard  it  as  an  indication 
for,  rather  than  against,  interference.  Again,  general  meningitis 
(although  fortunately  very  rare)  will  at  times  obviously  be  present  and 
will  probably  prove  fatal  whether  we  operate  or  not." 

D.  Cases  of  New  Growth, — ^Mr.  Horsley  has  here,  as  in  so  many  other 
instances  connected  with  the  surgery  of  the  central  nervous  system, 
operated  with  brilliant  success  (Med.-Chir.  Soc,  vol.  Ixxi.  p.  383). 

The  patient  was  one  of  Dr.  Gowers',  aged  42,  and  his  chief  symptoms  were  com- 
plete paralysis  of  the  lower  limbs  and  abdomen,  the  former  being  frequently  flexed 
in  clonic  spasms,  the  pain  accompanying  these  being  extremely  severe.  There  was 
loss  of  tactile  sensibility  as  high  as,  and  involving  the  distribution  of,  the  fifth  dorsal 
nerve.  The  bladder  and  rectum  were  completely  paralysed.  The  growth  proved  to  be 
an  almond-shaped  fibro-myxoma  resting  on  the  left  lateral  column,  in  which  it  had 
formed  a  deep  bed,  and  adherent  to  the  fourth  dorsal  nerve.  The  patient  recovered 
perfectly,  the  report  being  continued  up  to  a  year  after  the  operation. 

A  great  deal  of  useful  information  may  be  obtained  from  a  paper  on 
this  subject  by  Messrs.  Putnam  and  Warren  {Amer,  Jouni.  of  Med.  ScL, 
Oct.,  1899).  The  authors  give  a  rSsumS  of  thirty-three  cases  of  spinal 
tumour  treated  by  operation.  Of  these  operations  ''seven  led  to 
recovery  and  ten  to  more  or  less  improvement,  although  only  in  five 
of  these  latter,  amongst  which  our  first  case  was  included,  was  the 
improvement  considerable  or  lasting." 

On  the  other  hand,  fifteen  of  the  operations  were  fatal,  so  that  the 
mortality  has  been  nearly  50  per  cent.,  a  fact  not  to  be  lost  sight  of 
when  this  operation  is  contemplated. 

Operation. — The  patient  being  placed  as  far  as  is  safe  in  the  prone 
position,  and  the  skin  rendered  scrupulously  clean,  an  incision  is  made 
down  to  the  spinous  processes,  with  its  centre  opposite  the  point  of 
the  angle  of  curvature,  the  site  of  the  supposed  displacement  or  disease. 
The  deep  fascia  ha\nng  been  divided  along  the  spines  and  also  trans- 
versely at  the  upper  and  lower  angles  of  the  wound,  the  tendinous 
attachments  of  the  muscles  are  cut  from  the  spine,  and  the  muscles 
completely  detached  from  these  processes,  the  laminae,  and  from  the 
transverse  processes  as  far  as  is  necessarj-,  by  the  edge  of  a  short,  stout 
scalpel.  To  prevent  haemorrhage,  Spencer  Wells's  forceps  are  quickly 
applied,  and  then  sponges  are  tightly  packed  into  the  incision  on  one 
side  of  the  spine,  while  the  operation  is  proceeded  with  on  the  other. 
Efficient  compression  will  usually  suffice.  Any  vessels  that  require  it 
being  tied,  and  the  muscles  held  back  with  retractors,  the  periosteum  h 
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reflected  with  a  »suitably  curved  elevator.  Two  or  three  spinous  pro- 
oeeses,  if  unfVaotm'ed,  are  thfii  cut  off  close  to  their  bases  with  junverful 
bone-forceps  wirli   ja\v8  at  different  anodes.     Tlie  lamina?  may  be  next 


(i  bv  spinal  i 


st  speed\'  method 


i*emove(i  by  spmai  saws,  auieci  dv  a  rrepniiie,  Dur  tJie  most 
18  by  nsin^^  Mr.  Horsley's  bone-forceps  devised  for  working  at  the  bottom 
of  a  deep,  steep  wound-cavity.*  A  chisel  and  mallet  may  be  use<l  along- 
an  already  made  naw  Hue,  to  oomfilete  the  section ;  but  even  heif  the 
vibrations  may  be  hiirtfuh  Where  the  arches  and  the  dura  may  be 
adherent,  tiu'  bone  must  be  removed  with  ^reat  caution ;  '^  picked  away 
piecemeal/'  Tubby  iOrilmp.  Simj.,  p.  74).  In  the  case  of  fracture,  any 
loose  bone  will  of  coui'se  be  tested  and  removed  b}'  sequestrum-forceps. 
The  ligaraenta  subflava  are  next  cut  through  with  a  sharp  knife.  Th*^ 
dura  mater,  covert*d  wnth  peculiar  vascular  fat,  is  next,  exposed.  To 
avoid  troublesome  h^morrha^^e  from  tlie  numerous  veins  of  tins  tissue, 
it  must  be  opened  strictly  in  the  middle  line  and  then  kept  with  bmad 
retractors  pressed  against  the  sides  of  the  spinal  canal,  wliile  the  dura 
mater  is  opened  fHorsley).  This  being  done  with  knife  and  dissecting- 
forceps  in  the  middle  line,  the  cerehro-spinal  fhud  escapes  freely,  and 
should  be  mopped  out  \vith  sponges  as  long  as  it  Hows.  If  tiie  patient 
is  kept  quiet,  and  the  spine  horizontal,  and  the  head  not  raised,  this 
flow  will  soon  cease  (Uorsley).  Any  growth  is  then  removed,  and  the 
cord  inspecteil  and  palpated  very  freely,  so  as  to  reveal  any  change  in 
its  density.  If  it  be  susjiected  that  a  fi^agmeutof  bone  or  a  new  gi'owth 
be  pressing  against  the  front  of  the  cord  from  one  of  the  vertebra?,  Mr. 
Horsley  advises  that  the  sides  and  anterior  aspect  of  the  cord  be  ex- 
plored by  the  careful  passage  of  an  aneurysm-needle.  Wliere  the  dura 
mater  has  bc^en  opened  for  explorator)*  purposes  only,  it  should  be 
sutui*ed  with  fine  catgut,  one  end  being  left  open.  If  any  growth  has 
been  removed  from  within,  it  will  probably  l>t?  wiser  to  provide  for 
drainage  of  the  sul>-dural  space  with  horsehair.  The  extra-dural  space 
should  be  flrained  with  a  small  tube. 

In  cases  of  caries,  dense  sear  tissue,  graniilation  tissue,  pus,  or  a 
tubercular  mass  may  present  themselves  when  the  dura  mater  is  ex- 
posed, in  some  it  will  be  sufficient  to  take  away  the  diseased  material, 
till  pulsation  of  the  cord  reappeai^s  ;  in  fithers  the  tougher  leathery 
substance  nmst  lie  snipped  away  with  scissors  till  the  cord  is  exposed 
with  a  surface  made  as  smooth  as  possible,  and  it  is  clear  that,  if  not 
pulsating,  it  is  not  constricted.  Any  carious  bone  that  is  within  reacli 
will  of  course  Im^  removed  by  the  sharp  spoon.  If,  as  is  not  unlikely, 
the  mischief — e,tj„  tubercular  caries,  abscess  and  granulation  tissue^ 
lie  in  front,  this  nmst  be  got  at,  if  possible,  by  drawing  the  cord 
from  side  to  side  with  an  aneurysm-needle,  cautious  renu>val  of  part  of 
the  transverse  processes  and  adjacent  bones.  When  all  diseased  bone, 
gi*anulation  tissue,  &c,,  has  been  removed  with  the  sharp  spoon,  a  small 
flushing  gouge  (Fig»  237),  or  gauze  mops,  iodoform  enudsion  may  be 
appliefl,  atul  tht*  greater  part  of  the  wonnd  closed  ;  drainage  either  In* 
means  of  a  tulie  or  ic>doform  gauze  should,  ho\\'ever,  be  provided  for 
t%venty-four  or  forty-eight  hours,  as  oozing  may  possibly  be  considerable. 

♦  The  ear^con  should  take  the  trouble  to  l>e  provided  with  the  iieccgsary  instr 
menu.     The  ordinary  saws  and  forci^pa  are  quite  uiilittt'd  for  n^moving  the  hkimv 
and,  in  the  case  of  the  cervical  gpiiic,  may,  by  proloTigiiig  the  operation  and  proa 
cord,  bring  about  a  fatal  result. 
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The  dura  mater  is  only  to  be  opened  when  the  state  of  the  cord  iteelf 
inust  be  i ti vest i gated,  wlien  sufficient  mischief  is  not  found  outside,  or 
when  an  intra-duml  growth  exists.  This  step  is  especially  to  be  a%'oided 
in  taberculai'  ca.^es,  as  it  may  cause  a  tid^ercular  meniugitis  (Chipault). 

Causes  of  Fail nrf*  atul  Dettth  nffet  Lamineriomy,  dr, — (l)  »Shock.  A^ 
I  have  already  stat-ed,  the  faihire  of  the  surgeon  to  supply  himself  with 
proper  inBtruments  may  lead  to  needless  prolongation  of  the  operation 
and  pressure  on  the  theca  which,  especially  in  operations  on  the  cunrical 
region,  may  help  to  bring  about  a  fatal  resnJt.  (2)  Haemorrhage. 
l^his  seems  to  have  been  rarely  troublesome ;  the  extra-dunil  plexus 
appeai-s  tobt*  usually  obliterated  in  cases  of  Pott's  curvature.  According 
to  Chipanh  luemorrhage  has  no  special  interest  in  tlie  lumbar  and  dorsal 
regions,  in  the  neck  it  is  much  more  serious,  since  death  has  resulted 
three  times  from  a  lesion  of  the  vertebral  artery.  (3)  Respiratoiy 
trouble,  probalily  largely  due  to  the  prolonged  anaesthetic.  In  one  case 
(Deaver,  Infer.  Jour n.  MeiL  Sri,,  Dec,  1 888 J  the  respiration  became  much 
embarrassed  towar^ls  tlio  end  of  the  operation ;  this  continuing  till  tlie 
patient's  death  three  da}  s  later,  was  attributed  to  injury  to  the  phrenic 
nerve  witli  an  exploring  needle.  The  dura  mater*  thickened  and  ad. 
herent  to  the  base»  had  been  thus  explored  after  removal  of  the  third 
and  fiiurth  cfrvicul  arches  which  were  cariuus.  (4)  Septic  complications. 
(5)  Tubercular  or  other  secondary  deposits  elsewhere,  (6)  Temporary 
improvement  followed  by  a  relapse. 


TAPPING   THE   SPINAL   THECA, 

This  step  was  advised  by  Quincke  as  a  means  of  relieving  pressure 
symptoms  in  acute  and  chronic  hydrocephalus,  and  also  to  aid  in  the 
diagnosis  between  serous,  purulent  and  tubercular*  meningitis.  The 
interval  l)etvveen  the  third  and  fourth  lumbar  spines  is  taken,  and  the 
theca  is  found  at  a  depth  of  four  centimetres.  Albert  in  {Lyon.  Mhl , 
October  8.  1 899)  reports  a  most  interesting  case,  which  serves  to  illiis* 
trate  the  usefulness  of  this  measure  in  ivlieving  intra-spinal  pressure 
in  certain  cases  i — 

A  man  fell  from  a  window,  striking  hie  knees  atul  then  his  back.  Panplegia  was 
the  imniediare  result,  the  reflexes  were  absent,  and  Oiere  were  large  areas  ol  catane- 
onB  anjeathcfiia.  The  sphinctere  wcre^  however,  unaffecicd.  Fourteen  dajrs  latei 
Albertin  Inserted  a  trocar  into  the  spinal  canal  in  the  liimhar  region,  ami  drew  ofi 
one  ounce  of  blood-stained  tinid.  Forty-eight  hours  later  the  reflexes  had  returned, 
and  from  this  time  alow  improvement  took  place,  so  that  two  weeks  later  the  patient 
could  walk  with  crntches.     The  final  result  ia  not  given. 

Spinal  AnSBSthesia, — Since  Dr.  Leonard  Corning,  of  New  York, 
discovered  this  niethu<l  of  inducing  anaesthesia  in  1885,  it  has  been 
given  an  extended  trial,  and  a  large  number  of  cases  have  been  recorded, 
so  far  according  to  Drs,  William  White  and  F.  D,  Patterson  (Am^. 
Jmirn.  of  Med,  ScL,  1901*  p.  22yt),  without  a  single  death  due  to  the 

•  Fiirbringer  found  tubercle  bacilli  in  twenty-seven  out  of  Ihirty^seTea  caws  of 
tubercular  meningitis,  one  of  which  is  stated  to  have  ended  in  recovery  (^B^rlim  CUm* 
HWA,,  Nov,  i3j  1893), 

t  Where  a  useful  ai^count  is  given,  and  from  which  most  of  what  follows  haa  been 
drawn. 
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aniBsthetic.  Seqa6n  and  Kendu'djy  {Presse  Med.,  Oct  2J,  19OD)  report 
fifty-Be  veil  cases,  in  all  but  two  of  which  the  aiiiBstheaia  was  perfect. 
Tuffier  (Presse  Mt'd,,  Nov.  7,  1900)  reports  210  successful  cases,  112 
of  which  were  intra-peritonsDal  operations. 

Complete  aniesthesia  below  the  level  of  the  umbilicns  is  produced  in 
from  four  to  ten  minutes  aft^r  the  injection,  and  lasts  for  an  liour  to 
an  hour  and  a  half.  As  regards  aft^r-eftects,  vomiting  is  frequent,  also 
severe  laeadache ;  in  a  few  cases  also  transient  paraplegia  and  retention 
of  urine  liave  occurred.  The  greatest  objection  to  the  employment  of 
the  method  is  undoubtedly  the  very  grave  danger  of  sepsis^  and  it  is  the 
fear  of  this  which  will  probably  prevent  any  general  adoption  of  the 
plan.  The  question  of  safety  apart  from  sepsis  is,  moreover,  certainly 
not  settled  at  present,  Drs.  Wldte  and  Patterson  (loc,  supra  cit.)  say: 
**  In  conclusion,  it  may  be  said  that  although  no  deaths  have  so  far  been 
reported  from  thi,s  method,  it  still  remains  to  be  shown  that  sub- 
arachnoid cocainisation  is  safer  than  general  ansesthesia ;  in  fact,  it  is 
verj"  questionable  if  it  ia  as  safe.  The  puncture  of  the  spinal  canal 
itself,  not  to  mention  the  injection  of  cocaine*  is  not  without  its  danger, 
as  has  been  shown  by  Gumprecht  (Deutsche  Med,  Work.,  1900,  vol.  xxvl, 
p,  386),  who  reports  seventeen  cases  of  sudden  death  following  simple 
lumbar  puncture  for  diagnostic  purposes." 

Operation, — -The  greatest  care  must  be  exercised  to  maintain  asepsis. 
The  patient's  skin  must  be  carefully  prepared  beforehand,  and  the  sur- 
geon's hands  cleansed  as  for  a  major  operation.  The  in-^truments  and 
cocaine  or  eucaine  solution  must  also  be  sterile.  Mr.  Priestley  Leech 
(Med.  Afimiat,  1901)  describes  the  technique  as  follows: — The  patient 
is  laid  on  one  side,  say  on  the  left  side,  he  is  told  to  round  his  back, 
flexing  the  legs  on  the  thighs  and  the  thighs  on  the  abdomen,  and  a 
cushion  is  placed  underneath  his  flank.  In  this  way,  the  spinous  pro- 
cesses of  the  vertabras  are  separated  to  the  greatest  extent,  the  space 
between  being  one  and  a  half  centimetres  (nine-sixteenths  of  ati  inch). 
The  lumbar  region  is  then  cleansed.  The  surgeon  then  feels  the  pos 
terior  inferior  iliac  spines  situated  below  the  great  sciatic  notch  ;  he 
joins  the  spines  by  a  transverse  line  which  passes  at  the  level  of  the 
tifth  lumbar  vertebra ;  it  is  below  this  line  he  will  look  for  the  sacro- 
lumbar  fossa,  and  from  this  point  count  the  lumbar  spinous  processes 
till  he  reaches  the  third  or  fourth  lumbar  interspace,  which  is  the  se^it 
of  election.  When  the  seat  of  election  has  been  determined,  it  is 
marked  with  tincture  of  iodine,  and  the  skin  is  rendered  amesthetic 
by  means  of  ethyl  chloride ;  this  prevents  any  involuntary  movement 
which  would  bring  the  processes  together.  The  needle  should  be  strong, 
three  and  a  quarter  inches  to  four  inches  in  length ;  in  thin  young 
children  an  ordinary  hypodermic-needle  suffices,  but,  as  a  rule,  it  is  too 
short  and  fragile. 

The  surgeon  now  finds  the  spinous  process  corresponding  to  the  space 
selected  (the  third  or  fourth  lumbar  space);  keeping  his  linger  on  the 
spinous  process  he  now  inserts  the  jieedle  half  a  centimetre  to  its  out^r 
aide  to  the  right  or  left  of  the  middle  line  as  the  case  may  be.  The 
needle  is  held  between  the  thumb  and  index  finger  of  the  right  hand, 
and  pnahe4  \vithout  violence  from  behind  forwards,  from  without 
inwards  and  from  below  upwards  ;  these  directions  must  not  be  ex- 
aggerated ;  the  obliquity  of  the  needle  upwards  and  inwards  must  be 
VOL.  U.  48 
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very  slight.  The  needle  may  be  arrested  by  something  resistant,  i.e., 
one  of  the  two  bony  laminae,  and  it  is  nearly  always  the  superior  lamina 
of  the  space  the  surgeon  wishes  to  traverse.  The  needle  must  be  with- 
drawn a  little,  and  pushed  in  another  direction.  When  the  surgeon  has 
traversed  the  inter-laminar  space  he  must  watch  the  external  orifice  of 
the  needle,  as  a  drop  of  cerebro-spinal  fluid  wells  up  as  soon  as  the 
sub-arachnoid  space  has  been  reached.  The  escape  of  cerebro-spinal 
fluid  is  the  sign,  without  which  cocaine  must  never  be  injected.  When 
eight  or  ten  drops  of  cerebro-spinal  fluid  have  welled  up  through  the 
needle,  the  time  has  come  to  inject  the  cocaine.  .  .  .  The  injection 
must  be  made  very  slowly,  the  solution  must  be  freshly  prepared,  the 
temperature  of  the  solution  must  be  about  37°  C,  and  the  quantity  of 
cocaine  injected  must  never  exceed  four  centigrammes.  The  solution 
must  be  a  weak  one,  either  i  in  loO,  or  i  in  200 ;  eight  cubic  centi- 
metres of  a  I  in  200  solution  would  represent  four  centigrammes  of 
cocaine. 
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Abbe  (R.).  renjil  sarcomju  144;  n^phivcton^r*  14^;  MurpK.v"*  Imnon.  i,^S.  i,t^»{  on^o^\^• 
rmpbr.  240;  intesiinjil  jinAstomvvsis,  icx>;  nuxiiiioAtion  x\(  KAUt^rV ' mot luvi  of 
gatstrostomT,  303;  ••siring''  mothixi  of  !Txv%iii\|;  oMK^phigrtHil  mH\Mur<»,  |o> ; 
drainage  Jiftor  chol<\lochotomy,  36a ;  «uppunition  Aftor  injtvtion  of  OArU\Ho  nuo 
X  hydrocele  sac,  466 

ABERXETHY.  iocision  for  ligature  of  external  iliac,  4 

Adams,  case  of  pTlorectomy,  s^i-  3-^4  J  o«iooioniy  of  femur,  71^ 

Albarran.  papilloma  of  ureter.  146  ;  growths  of  the  bladtier,  3S0 

Albert,  method  of  gastrostomy,  302 

Alexander,  methoti  of  prostattM?tomy,  38^ 

Alexaxdrow.  litholapaxy  in  male  children,  423 

Allingham  (W.).  surf  act*  marking  of  the  ci>lon.  tK| 

Allixgham  (H.  W.).  lumbar  colotomy,  tX>;  inguinal  ot^lotomy.  105,  lo-  ;  entert>pUMv« 
279;  artificial  anus  in  the  transverse  e^Uon,  lu;  |H»rforating  typtmid  wUh^w  ixti 
bone  bobbin,  243 ;  ligatun*  for  hienu^rrhoitls,  4i>t> ;  son^w  oruithor  for  hN^morrhoMn, 
492;  haemorrhagi*  after  operation  for  Iwmorrhoids,  4<>4  ;  (Mmplteationn  nfter 
operations  for  hiemorrhoids*  41)5;  vulcanite  tuln'  for  une  after  exoUton  of  the 
rectum,  501;  partial  excision  of  the  nnnum.  .v^> ;  exelslon  of  the  reel  urn  hy  the 
abdomino-perin;eal  route,  515;  internal  derangtMuentit  of  the  km»e,  (s^* 

Alsberg,  stricture  of  the  ureter,  170 

AMU88AT,  colotomy,  85 

Axdersox  (of  Nottingham),  suture  of  the  bUd<ler  after  nupraopuhle  Uthotoniy,  4*^ 

Axdkrsox  (W.),  case  of  papilloma  of  the  blailder.  .v;.«\ }  eelopla  venloa*,  441} 

Andrews,  gastrotomy  for  hiumorrhage,  30*),  310 

Annandale,  case  of  gunshot  wound  of  the  aUlonien,  jijo;  tutenml  derangvMuentii  of 
the  knee,  657,  658 

Anson,  perforated  gastric  ulcer,  204 

Arnold  (}y.  E.),  amputation  at  the  hlp-jotnt,  .jyM 

A8HUB8T,  mortality  of  amputations  at  tho  hlp-Joinl  by  Wyeth's  mnthod.  ^Mj 

Baer  (B.  F.),  conservative  surgery  of   \\\o  uterine  appetuUgi«H.   •>47{  Nupra-vaglnal 

hysterectomy,  557 
Bailey  (R.),  bone  tube  for  enterorraphy,  4p 
Baker  (Morrant),  ligature  of  common  ilino  fur  hitimorrhagn,  14;  lumlMir  colotomy 

for  imperforate  anus,  89  ;  method  of  Hilng  the  Ihjmoh  after  knee  excision,  (t^d 
Baldy,  ovariotomy,  529 ;  removal  of  uterine  apnendages,  546 ;  vaginal  hyst ereotomy,  303 
Ball,  radical  cure  of  inguinal  hernia,  70;  radical  cure  of  umbilToal  hernia,  H) ;  reNults 

of  excision  of  the  rectum,  500;  sutures  after  excision  of  the  rectum,  505  ;  (pioNiion 

of  colotomy  before  excision  of  the  rectum,  316 
Ball*^         -^terorraphy,  254;  splenectomy  for  injury,  34a;  flrcNsing  after  oircum- 

BA9  «atmcnt  of  tubercular  disease  of  the  bla<lder,  3H6 


756  INDEX  OF  NAMES. 

Banks  (W,  M.)»  ligature  of  external  iliac  by  abdominal  section,  24 ;  ligatare  of  the 
abdominal  aorta,  30;  strangulated  hernia,  41 ;  radical  cure  of  hernia,  34  ;  enormous 
hernias,  61 ;  operation  for  radical  cure  of  hernia,  71 ;  treatment  of  artificial  anus,  276 

Barboub,  foreign  body  in  the  female  bladder,  424 

Bardexheueb,  complete  extirpation  of  the  bladder,  384 

Barette,  partial  intestinal  resection,  263 

Babkeb,  wound  of  obturator  artery,  42 ;  radical  cure  of  umbilical  hernia,  50,  83 ; 
method  of  radical  cure  of  hernia,  72  ;  radical  cure  of  femoral  hernia,  79 ;  inguinal 
colotomy,  106;  ruptured  kidney,  145;  nephrectomy,  150;  abdominal  nephrectomy, 
152;  rupture  of  ureter,  170;  intussusception,  181,  184;  appendicitis,  196;  per- 
forated gastric  ulcer,  207 :  gunshot  wounds  of  abdomen,  291 ;  pylorectomy  in  two 
stages.  314 ;  case  of  gastro-jejunostomy,  329  ;  condition  of  limb  after  hip  excision, 
594 ;  excision  of  the  hip,  599,  600 ;  semilunar  incision  for  excision  of  the  knee, 
642 ;  excision  of  the  knee,  645 

Babling  (G.)i  appendicitis,  193 

Babkabd,  gunshot  wounds  of  the  intestine,  281 ;  gunshot  wounds  of  the  duodenum,  284 

Babth,  partial  nephrectomy,  158 ;  nephrorraphy,  164 

Babtlett,  secondary  hemorrhage  from  common  femoral  artery,  3 

Babwell,  ligature  of  the  abdominal  aorta,  30 ;  vesico- vaginal  fistula  after  extraction 
of  calculus,  427 ;  osteotomy  of  tibia,  727 

Bassini,  radical  cure  of  inguinal  hernia,  56,  63  ;  radical  cure  of  femoral  hernia,  81 

Battle,  nephro-lithotomy,  132 ;  ruptured  intestine,  292,  294 ;  tuberculosis  of  the 
bUdder,  386 

Baudet,  ligature  of  the  internal  iliac,  20 

Beck,  cancer  of  the  pancreas,  91 

Belfield,  prostatectomy,  388 

Bell  (J.),  ligature  of  the  gluteal  artery,  27 ;  treatment  of  tuberculosis  of  the  bladder,  386 

Bellamy,  multilocular  hernial  sac,  43 

Bennett  (W.  H.)^  strangulated  hernia,  33 ;  abdominal  section  for  hernia,  53 ;  method 
of  radical  cure,  73  ;  radical  cure  of  femoral  hernia,  79 ;  radical  cure  of  umbilical 
hernia,  83 ;  perforated  gastric  ulcer,  208 ;  supra-pubic  aspiration,  432 ;  operation 
for  varicocele,  473 ;  recurrence  of  varicocele,  476 

Bebo,  ureteral  calculus,  169 

Bebomann,  nephrectomy,  148 

BiDWELL,  case  of  gastro-jejunostomy  by  suture,  328 ;  method  of  suture  after  excision 
of  the  rectum,  505 

Bier,  ligature  of  the  internal  iliac  for  enlarged  prostate,  19 

BiOELOW,  lithotrite,  415 ;  time  occupied  in  litholapaxy,  419 

BiNNiE,  cholecystostomy,  358 

BiBD  (C.  H.  GoLDiNO),  colotomy  for  membranous  colitis,  90 ;  case  of  jejunostomy  for 
cancer  of  the  pylorus,  340 ;  arthrectomy  for  sacro-iliac  disease,  577 ;  trans-patellar 
excision  of  the  knee-joint,  642 

BiBKETT,  strangulated  obturator  hernia,  51 

Bishop  (E.  Stanmobe),  method  of  radical  cure  of  hernia,  74 ;  hernia  after  hyster- 
ectomy, 558 

Bond,  suture  of  the  bladder  after  supra-pubic  lithotomy,  404 ;  supra-pubic  cys- 
totomy, 428 

Bouilly,  enterectomy,  266 

B0UI88ON,  treatment  of  hypospadias,  452 

BovkE.  suture  of  ureter,  170 

BowLBY,  granular  kidney,  120 ;  enterorraphy,  243  ;  nerve  suture,  736 

Bo  YD,  enterorraphy,  234 

Bradfobd  (E.  H.),  results  of  operation  for  congenital  dislocation  of  the  hip,  606 

Bramwell  (J.  P.),  nerve  stretching  for  sciatica,  740 

Bbashear  (W.),  amputation  at  the  hip-joint,  578 

Braun,  wound  of  the  femoral  vein,  609 

Briddon  (C).  injuries  of  the  kidney,  145  ;  case  of  gunshot  wound  of  the  abdomen,  291 ; 
cholecystenterostomy,  367 

Briggs  (W.  T.),  advantages  of  median  lithotomy,  407 ;  modification  of  median 
lithotomy,  408 

Brinton,  obstruction  of  the  large  intestine,  92  ;  amputation  through  the  knee-joint,  633 

Brodie  (Sir  B.),  villous  tumour  of  the  bladder,  375  ;  hypertrophied  prostate,  388 

Brown  (Tilden),  nephrectomy,  154 ;  air  distension  of  the  bladder,  402 

Brown  OV.  H.),  ligature  of  external  iliac  by  abdominal  section,  24;    supra-pubic 

Browne  (Buckston),  case  of  prostatectomy,  391 
aspiration,  432 

Bruns,  results  of  hip  excision,  594  ;  mortality  after  hip  excision,  602  ;  excision  of  the 
knee,  639 

Bryant,  lumbar  colotomy,  94,  96,  97 ;   inguinal  colotomy,  102 ;   appendicitis,  194 ; 
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injury  to  the  portal  veiu  iu  tapping  a  hydatid  of  the  liver.  347;  case  of  growth  of 

the  bladder,  380 ;   removal  of  growths  of  the  bladder,  385;   lateral  lithotomy  in 

L'hildren,  423 ;  puncture  p«r  rectum,  433  ;   cases  of  ligature  of  the  femoral  artery 

for  hiemorrhage,  613 
BccuANAN,  ligature  of  external  iliae  for  elephantiasis,  3 
Buck  (G.)>  appendicitis,  200 
Bull,  radical  cure  of  hernia,  54.  56,  59 ;  case  of  gunshot  wound  of  the  abdomen,  291  ; 

antiseptic  inciBion  for  hydrocele,  466 
HnaACHi,  implanttttion  of  the  ureter  into  the  bladder.  172 
HiTscH»  appendix  in  a  hernial  sac,  62 
Butch EK,  ligature  of  the  common  femoral  artery,  611 
BUTLEK,  suppression  of  urine,  140 
BiJTLiN,  renal  calculus,  115;  renal  sarcoma,  143;   enterectomy,  256;   pain  after  gaa- 

trostoniy,  305  ;  mortality  after  pylorectomy,  313  ;  feeding  after  pylorectomy,  325  ; 

malignant  difieaue  of  the  teutis^  477 
Bt;TZ,  vegetable  plates  for  enterorraphy,  248 

CABOTt  ureteral  calculus,  169  ;  tamponnade  of  the  bladder  for  hiemorrhage,  382 

Cadge,  lateral  lithotomy,  3g4r  39G,  398;  median  lithotomy,  407;  recurrence  after 
lithotrity,  412  ^  compariflon  of  old  and  new  operations  of  lithotrity^  419 

Caibd^  enterectomy,  262^  265;  partial  resection  of  intestine,  263;  case  of  pancreatic 
cy«t,  372 

Callisen,  colotomy,  85 

t-AMPBKLL,  peritonitis  after  aupra*pubic  aspiration  of  the  bladder,  432 

Campkxok,  vaginal  excision  of  the  rectum,  514 

('ABDEJi,  amputation  above  the  knee-joint,  625 

Carle,  gastro-jejunostomy,  332 

(*ATH(3AttT,  Murphy's  button,  236;  pancreatic  cysts,  370;  method  of  draining  the 
bladder,  383,  405 

Cay  LEY,  perforation  of  typhoid  ulcer,  212 

Cazik,  gastrotomy  for  haBmorrhage,  308 

Ceci,  ureteral  calculi,  169 

Champxevs,  indications  for  the  removal  of  the  uterine  appendages,  539 

Chevalier,  resection  of  the  bladder,  384 

Chkyt«e  (Watson),  needles  for  use  in  the  radical  cure  of  hernia,  67  ;  movable  kidney, 
120 ;  tubercular  peritonitis,  iig 

CIIL0M8KY,  spur  formation  after  gastro-jejunostomy,  339 

CiviALE,  internal  urethrotomy,  446 

Ci^ADO,  complete  extirpation  of  the  bladder.  384 

Clarke  (Bkuce),  hydronephroaisj  119;  nephro-litbotomy.  127:  speculum  for  the 
bladder,  379;  encysted  vesical  calculus,  399  ;  wound  of  peritonteum  in  tiupra-pubic 
lithotomy,  406 

CLtJTToN,  femoral  aneurysm,  2;  MeckeUs  diverticulum,  179;  intestinal  obstruction 
by  gall-stones,  186;  imperforate  anus,  519;  erasion  of  the  ankle  by  lateral  in- 
cisions, 701 ;  caH«:s  of  spina  bifida  treated  by  excision^  744 

Cock,  anuria  from  a  ruptured  single  kidney,  140;  perinaeal  section,  433*  437,  440 j 
caie  of  carcinoma  testis,  47S 

Colky,  radical  cuie  of  hernia,  54,  56,  59 

CoLLEY  (Davieb),  lumbar  colotomy,  97;  villous  tumour  of  the  bladder,  376  j  cir- 
cumcision, 457  ;  operative  treatment  of  varicose  veins^  684 

Collier,  arthrectomy  for  sacro-iliac  disease,  577 

CoOHEB  (Sir  Abtley).  incision  for  ligature  of  external  iliac.  4 ;  secondary  hjEraorrhage 
after  ligature,  9 ;  ligature  of  the  aMominal  aorta,  30 ;  strangulated  hernia^  41 

CooPEK  (Bhasbby),  ligature  of  the  femoral  artery,  613 

CoupEttj  vomiting  after  lumbar  colotomy,  101 

i^oupLAND,  distension  ulcers  of  the  csecum,  loi 

t*c>URV0i8iEB,  modification  of  gastro-jej  an  ostomy,  336 

<-*HAMPTON,  P„  incimon  for  ligature  of  common  iliac,  16 

Ciiipps,  inguinal  colotomy,  103,  104;  dilator  for  colotomy  opening,  108;  intestinal 
obstruction,  176;  Murphy's  button,  239;  fistula  in  ano,  487 ;  indications  for  ex- 
cision of  the  rectum,  498';  the  cautery  in  excision  of  the  rectum,  504;  ulceration 
of  the  femoral  vessels,  610;  treatment  of  stab  wound  in  mid  thigh,  617;  ligature 
of  the  posterior  tibial,  663 

Cropt,  hydronephrosis,  142;  rupture  of  the  ureter,  170;  rupture  of  the  intestine,  292; 
two  c4iBea  of  ruptured  intestine  without  external  wound,  294;  plaster-of-Pari* 
splint,  680 

CuLLtNGWOBTH,  indications  for  removal  of  uterine  appendages,  540;  removal  of 
uterine  appendages,  545  ;  hernia  after  hysterectomy,  358 

CUM6T0N,  ncpbro4ithotomy,  123 ;  operation  for  prolapse  of  the  rectum,  497 
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Curling,   colotomy^   8g;   Imuljar  eolotom^r,  98;  carcinoma  testis,  47**?  TroaTment' 

tistula  in  ano,  489 ;  treatment  of  inial  fissure,  495 
CnBTis.  B.  F,,  ruptured  intestine,  291 
CUBTis  (p'AiiQUHAR),  gmstroplication^  340 
CZKHNY,  ncphrectorayr  153;  ureteral  calculus^  169;  ^stro-jejunostomj^  by  Muiphy^i^ 

button,  330;  results  of  excision  of  the  rectum,  500 

Dai.ton,  case  of  gunshot  ^'ound  of  the  stomach  and  liver,  285 

Davy,  rectal  lever,  582  ;  splint  for  use  after  tarHectomyT  713 

Dawbahn,  Murphy's  button,  238  ;  vegetable  p latest  for  cuterorraphy.  248 

Day  (D.).  renal  caleului*,  129 

Dklkoardk,  Chopart's  amputation,  714 

DEifN'i8f  lij^ature  of  lliae  arteries  by  an  abdomlDal  incision,  22  ;  ense  of  gastTDStom^fyj 

DlCKiN&oK»  renal  i-areinoma.  143 

DiTTEb,  supra-pubic  rt>ute  for  remos^al  of  bladder  grovrthsT  378 

DiVEBt  ligature  of  cxtenml  iliae,  2 

DtJLiiEAU,  perinatal  lithotrity.  421 

DoRAN,  incision  for  ovRTtotomyt  529;  incomplete  ovariotomy,  537;  oophorectomy  for] 

uterine  libro-myomata,  541  ;  treatment  of  uterine  fibro-myomata,  557 
Drummond,  movable  kidney,  163.  166 

DUJARIEH,  case  of  complete  extirpation  of  the  bladder^  3S4 
Duw REICH kr,  nephro4ithotonij,  123 
DuxcAN  (M.),  pyelitis,  iig.;  aching  kidney,  120;  incision  for  exploration  of  ih©  bile| 

ducts.  354 
r>UN>\  case  of  perforating  gastric  oloer,  205 
DuplaYt  opera!  ion  for  hypospadias,  451 
DuFLiYTREX,  Ftrangulated  hernia,  41 :  wound  of  the  obturator  artery,  41 ;  excision  of 

I  he  rectum,  503 
Dltrham,  form  of  oesophageal  bougie^  agS ;  eltjctrolysis  for  hydatids  of  the  Hrcr.  349 

Kdkbohl8,  exploration  of  the  '*  other"  kidney.  141 

Edmum>s.  comparison  of  methods  of  enterorraphy,  254 

EiSEKDRATH,  gastrotomy  for  bEemorrhage,  309 

Emmett,  ureteral  calculus.  169 

Eeichsen,  wound  of  external  iliac,  3  ;  strangulated  hernia,  41 ;  strangulated  obturator  j 

hernia.  52  ;  lateral  lithotomy,  393  ;  difficulties  in  lateral  litliotomy.  399  ;  mediaa  f 

lithotomy,  407;  treatment  of  vesical  calculus  in  the  female,  424;    treatment  ofj 

femoral  aneuryara,  611 ;  ligature  of  the  femoral  artery,  6ig 
Eve.  intui^suacepti'on,  iSi  ;  intestinal  obsirnction  by  gall-stone^  186;  perforated  dwh'i 

denal  ulcer,  zio 
Ete  (of  Tennessee),  amputation  at  the  hip-joint,  578 
Ewabt.  pt?rfo rated  gawtric  ulcer,  20S 
EwEK8,  cuneiform  tarsectomy.  712 

Fagge,  obstruction  of   the  large  intestine.  92 ;   solvent  treatment  for  calotiJi,  tifi 

renal  tuberculosis,  141;  septic   peritonitis,  213;  aspiration  for  hydatids  of  ti 

Liver,  347 
Kababeuf,  ligature  of  the  anterior  tibial,  671 ;  excision  of  the  oa  calcis,  705 
FtiHLiNG.  removal  of  the  ovaries  for  osteomalacia*  543 
Fenger,  hydronephrosis  due  to  stricture  of  the  ureter,  119;  operation   for  ralTiilaf 

ol)«r ruction  of  the  ureter.  i6g ;  stricture  of  the  ureter,  170 
Kenwick,  renal  hienmturia,  113;  treatment  of  growths  of  the  bladder.  381  ;  case 

partial  resection  of  the  bladder,  383;  rupture  of  the  bladder  by  injection  of  fiuid 

385;  encysted  vesica  calculus,  404  i  castration  for  enlarged  prostate,  4S0 
Fergubson  (Sir  W,),  rupture  of  aneurysm  by  manipulation,  8;  case  of  lateral  lill 

tomy.  395;  lithotrity.  409 
FiKNEY,  volvulus.  1 85  r  perforated  gastric  ulcer,  204,  208 ;  septic  peritonitis  aiy 
FiTZ,  acute  pancreatitis.  373 
FONTINO.  gastro-jejuno.Htomy,  332 
FooTKEH,  renal  calculus,  129 

Fowt-^KR.  appendicitis,  194,  196,  199,  203 ;  operation  for  fractured  pateUa,  653 
Fbanck*  method  of  performing  gastrostomy,  303 
Fbancke,  pylorectoniy  in  two  stages.  314 
Franks,  nephro-Uthotomy,  125 ;  case  of  obstruction  of  lower  end  of  OBSOiiluigiui  iwatM 

by  gastrotomy,  305 
FBAf^EB,  suppression  of  urine^  137 
Freyer,  complete  removal  of  the  prostate,  390;  lithotrity   for  large   stonet,  409I 

liUiotrilY,  417  ;  vasectomy  for  enlargeil  prostate.  486 
Fuller,  prostatectomy,  389,  391 
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GaULBIK^  TCflical    calcwlua   in   the  female,  424;   niptured  pcrinaeum^  521 ;  vaginal 

byiterectomj,  565  ;  Csesarian  section,  570 
Gant^  osteotomy  of  femur,  723 
Gardnkh,  moditication  of  Phelps*  operiition,  709 
(iEBHAEDTt  thromboBis  of  mesenteriti  vessels,  187 
Gebsteb,  appeudicitiM,  19*3  ;  excimon  of  the  rectum,  513 
Gersitky,  torsion  of  the  rectum  after  excision,  501,  512 
GiBXTEY.  treiitment  of  hip  disease^  591 ;  results  of  operationa  for  congenital  dislocation 

of  the  hip,  606 
GissoN,  acute  inttistinal  obstruction,  174;  gangrenous  hernia,  255  ;  enterectomy,  262 
GniALDh:»,  position  of  the  sigmoid  in  imperforate  anus,  90 
Gluck,  bone  tubeij  for  use  in  nerve  suture^  737 
CiODhEK.  renal  calculus,  122 

OooDHART,  renal  ealcidus,  130;  intussusception,  181  ;  appendicitis,  192 
Gould  (A.  Pelahce),  perforarcd  gastric  ulcer,  205,  208  j  lavage  of  the  stomach,  310; 

pyloroplasty,  312;  mortality  of  pyloroplasty,  314;  surure  of  a  pancreatic  cyst^ 

372 ;  amputation  of  the  perds,  463  ;  wound  of  the  common  femoral  veiiif  609 
GouLEY.  modification  of  median  lithotomy,  408 
Gow,  mortality  of  byaterectomy,  558 
Gbaepe,  enterectomyT  268 

Gbicen  (Kino),  gastrostomy  in  a  case  of  cancer  of  the  pharynx,  296 
Ghipftths,  dysmeaorrhoea,  542 

Gritti.  trans -condyloid  amputation  above  the  knee,  627 
Oboss,  difficnlty  in  lateral  lithotomy  due  to  enlarged  prostate,  398 
GUNiARD,  gastrotomy  for  bnemorrhnge,  308 
Go^THEft.  modification  of  Pirogoff'is  amputation,  694 
GuHSKJN'BAUEH*  frequency  of  adhctiions  in  cancer  of  the  pylorus,  315;  complete  extir- 

palion  of  the  bladder,  384  ;  peritons^ura  in  supra-pubic  lithotomy,  406 
Gl'turie.  case  of  pulsating  tumour  of  the  buttock,  13 
GuYox,  villous  tumour  of  the  bladder,  376;  growths  of  the  bladder^  377 ;    use  of  the 

cautery  in  operations  for  bladder  growths,  3St ;  cases  of  tubercular  disease  of  the 

bUiddor,  386  ;  hajmorrhage  in  supra- pubic  lithotomy,  403 

Haoen.  splenectomy  for  sarcoma,  343  ;  results  of  splenectomy,  344 

Haobnbach,  case  of  stricture  of  the  lower  end  of  the  oesophagus,  305 

Haggaed.  ciise  of  Loreta's  operation,  310 

Hague,  supra-pubic  aspiration,  432 

Hahn,  pylorectomy  in  two  stages,  314;  cases  of  jejunofitomy,  340 

Hall  O^'.),  perforating  gastric  ulcer,  204 

Halstkd,  method  of  radical  cure  of  hernia,  75 ;  intestinal  suture,  229 ;  intestinal 
anastomosis,  254,  271  ;  metal  hammer  for  use  in  suturing  the  common  bile  duct.  361 

Hamilton,  case  of  gunshot  wound  of  the  abdomen,  291 

Haxlu>ck,  excision  of  the  ankle,  699 

Harley,  onterorraphy,  233 

Ha  KRIS  (M.  L.),  operation  for  traumatic  dislocation  of  the  hip,  603 

HAKRlsax  (  Damkr),  cases  of  nerve  graftiDg,  738 

HARRiiiOK  (H,"),  shock  after  removal  of  tumours  of  the  bladder,  385;  cystotomy,  428; 
[mncture  through  the  prostate.  434 

HARRiscjy  c R.),  villous  tumour  of  the  bladder,  375;  recurrence  after  lithotrity,  413; 
time  taken  in  lithotrity,  419?  repeated  wasjhings  after  lithotrity,  420;  puHnaeal 
lithotrity,  421;  treattnent  after  internal  urethrotomy,  446;  vasectomy  for 
enlarged  prostate,  486 

Hart,  foreign  body  in  the  female  bladder,  424 

Hahvie  (of  New  York),  case  of  complete  gastrectomy,  326 

Haslam,  question  of  colotomy  before  excision  of  rectum,  516 

Hatch,  hicmorrhage  after  splenectomy,  345 

Hawabd,  renal  calculus.  133 

Hawkins  (C.f;ftAR>,  carcinoma  testis,  477 

HAWKIN8  (p\),  volvulus,  185 

Hawkins  (H*  P.);  appendicitis,  189;  tuberculous  peritonitii,  219 

Hayes.  }>onc  bobbin  for  enterorraphy.  245  ;  case  of  Tripier^s  amputation,  715 

Heato,  inguinal  colotomy,  106,  tii*;  ligature  of  the  anterior  tibial,  670;  nerve  graft- 
ing, 738 

Heigl,  vegetable  plates  for  enterorraphy,  24S 

Heinrcke,  pyloroplasty,  312  r  sacral  resection  in  excision  of  the  rectum^  510 

Helfkricu,  resection  of  the  bladder,  384 ;  results  of  carbolic  injection  for  hydrocele 
466 

HsREZEL,  ectopia  vesica,  44S 

Heeican»  treatment  of  the  omentum  in  ovariotomy,  531 ;  suture  of  the  abdominal  wall 
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533 ;  drainage  after  ovariotomj,  535 ;  removal  of  the  uterine  appexidages,  541 ; 

supra-vaginal  hysterectomy,  557 ;  vaginal  hysterectomy,  563 ;   Caesarian  section, 

571 ;  Porro's  operation,  573 
Hewsok,  advantages  of  Pirogoff^s  amputation,  691 
Hey,  wound  of  the  obturator  artery,  42 ;  amputation  through  the  taiBO-meta tarsal 

joints,  717 
H1CK8,  rupture  of  the  ureter,  170 
Hill  (Bebkeley),  internal  urethrotomy,  444 ;  treatment  after  internal  urethrotomy, 

446 ;  injection  of  carbolic  for  hydrocele,  467 
Hilton,  double  aneurysm,  2;    strangulated    obturator  hernia,  52;    phimosis,  436; 

"  white  line  **  at  the  anus,  493 ;  treatment  of  anal  fissure,  495 ;  arthrectomy  for 

sacro-iliac  disease,  577 ;  necrosis  in  hip  disease,  592 
Kingston,  lithotrity,  410 
HocHENEOO,  excision  of  the  rectum,  512 

HoFPA,  operation  for  congenital  dislocation  of  the  hip,  605  ;  excision  of  the  knee,  644 
HoLDEN,  ilio-f emoral  aneurysm  cured  by  pressure,  2 ;  surface  marking  of  the  meta- 

tarso-phalangeal  joints,  720 
HoLL,  relation  of  the  last  rib  to  the  pleura,  123 
Holmes,  ilio-femoral  aneurysm,  i ;  ligature  of  common  iliac,  10 ;  pulsating  tumours 

simulating  aneurysm,  14 ;    gluteal  aneurysm,  26 ;    multilocular  hernial  sac,  44 ; 

colotomy  for  recto-vesical  fistula,  89;  Loreta*s  operation  for  pyloric  stenosis,  310; 

case  of  lateral  lithotomy,  392;  deficient  rectum,  517 ;  condition  of  the  limb  aft«r 

hip  excision,  593;  ligature  of  the  common  femoral,  611 ;  value  of  the  limb  after 

excision  of  the  knee,  635 ;  ligature  of  the  popliteal  artery,  661 ;  early  sub-periosteal 

resection  for  necrosis,  678 ;  excision  of  the  ankle,  697 ;  excision  of  the  os  calcis,  705 ; 

excision  of  tarsal  bones,  706 
HoBBOGKS,  intestinal  resection,  248 

Hobsley,  nerve  stretching  for  reflex  epilepsy,  and  for  infantile  paralysis,  740 
Howell,  results  of  nerve  suture,  735 
HowsE,  colotomy,  88 ;  lumbar  colotomy,  97 ;   nephro-lithotomy,   124 ;   operation  of 

gastrostomy,  299 ;  feeding  after  gastrostomy,  304  ;  case  of  traumatic  stricture  of 

the   urethra,  428 ;  circumcision,  457 ;  excision  of  varicocele,  472  ;    excision   of 

the  knee-joint,  635,  640,  646 ;  sequestrotomy,  676 
HUBEB,  results  of  nerve  suture,  735 
HuouiEB,  colotomy  for  imperforate  anus,  90 
HuLKE,  wound  of  the  obturator  artery,  42 
Hume,  nephrectomy,  155 

HuMPHBY,  case  of  encysted  vesical  calculus,  392 
HuNTEB,  method  of  treating  urethral  stricture,  428 
Hutchinson,  fatal  case  of  lithotomy,  408 
HiJTEB,  excision  of  the  hip,  599 

ISBAEL,  ureteritis,  120 ;  renal  sarcoma,  143  ;  partial  nephrectomy,  162 

Jalaguieb,  septic  peritonitis,  218 

James,  ligature  of  the  abdominal  aorta,  31 

Jellett,  drainage  after  ovariotomy,  534 

Jebosch,  hydatid  disease  of  the  kidney,  146 

Jessett,  intussusception,  183 ;  intestinal  anastomosis  with  Senn*s  plates,  273 ;  two 

cases  of  jejunostomy  for  cesophageal  cancer,  340 
Jessop,  lumbar  colotomy,  99  ;  forceps  for  bladder  growths,  390 
Jonas,  operation  for  talipes,  709 
Jones  (R.),  acute  intestinal  obstruction,  175;  arthrodesis  for  infantile  paralysis,  63S; 

operation  for  talipes,  708 
Jones  (T.),  nephro-lithotomy,  124 
JoBDAN  (FuBNEAUX),  amputation  at   the  hip-joint,  578,  584,  585 ;  excision  of  the 

ankle,  698 

Kaiser,  septic  peritonitis,  216 

Kammebeb,  enterorraphy,  240 ;  results  of  gastro-jejunostomy,  339 

Kabewsky,  pancreatic  cysts,  371 

Kast,  collateral  circulation  after  ligature  of  abdominal  aorta,  30 

Keegan,  perinaeal  lithotrity,  421 ;  litholapaxy  in  male  children,  421,  423 ;  litholapaxy 
in  the  female,  427 

Keen,  ligature  of  the  abdominal  aorta,  32 ;  aneurysm  of  the  renal  art«ry,  146 ;  per- 
foration of  typhoid  ulcers,  211 ;  Murphy's  button,  238;  case  of  gunshot  wound  of 
the  abdomen,  285 ;  gastrostomy  by  Witzel's  method,  301 ;  removal  of  portions  of 
the  liver  for  tumours,  351 ;  air  distension  in  diagnosis  of  ruptured  bladder,  450; 
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retulta  of  excifiion  of  the  rectum,  5ck>  ;  colotomy  before  cxciaioti  of  the  rectum,  501  j 
excidon  of  the  rectum,  513 

Kbbtlkt,  abdominal  aectiou  for  hernia*  ^i\  radical  cure  of  umbilical  hernia,  83; 
multiple  rt'oal  calculi,  132;  partial  nephrectomy,  162 

Rbliock,  marl ilicati oil  of  Phelps*  operatioiit  709 

Kelly,  encapauled  ovarinn  cysts,  536;  otiphoritiB,  542;  removal  of  the  uterine  ap- 
peudftges,  543,  545 ;  conservative  surgery  of  the  uterine  appendajjes,  548 ;  pain 
awociated  with  uterine  myomata,  551  ;  jsupra-vaginal  hysterectomy j  557;  mortality 
of  abdominal  hysterectomy,  558;  indications  for  vaginal  hysterectomy,  562; 
CsEsarlan  section,  571  ;  Porro*is  operation,  573,  574 

KELaEY,  exeiJ^ion  of  the  rectum,  506 

KendibdjYj  ligature  of  internal  lliaCr  20 

Key^  sitrangulated  hernia,  41 

Keyks,  tamponnadc!  of  blndder  for  hsetnorrhagCr  382;  lithotrity*  416;  treatment  of 
veBiciil  calculus  in  the  female^  424 

KiKKHAM^  ureteral  caleulua,  167 

KIHAUSSON,  wounds  of  the  femoral  artery,  60^;  ligature  of  the  common  femoral 
artery.  610 

KocHEB,  method  of  radical  cure  of  hernia,  77 ;  radical  cure  of  femoral  hernia,  79 ; 
intestinal  clamp.  259  ;  ent erect omy.  265  ;  indications  for  operation  in  gastric 
haemorrhage,  309  ^  mortality  of  pylorectomy.  315  ;  pylorectomy,  316 — 320;  modifi- 
cation of  gastro-jejunostomy,  337;  carcinoma  of  the  testis,  477 

KusiG,  nephrectomy,  148;  incision  for  nephrectomy,  156;  enterorraphy,  241 

KoBT^:,  gastrotoray  for  haemorrhage,  308 

KouGU,  caHc  of  stTftngulated  hernia,  39 

KfiAMEn,  peritonsenm  in  supm-pubic  lithotomy.  406 

KHAt^KE,  excision  of  the  rt^ctura,  49S — 513 

KUMMELL,  intestinal  obatrnctioni  176 

KuHHMAtrL.  thromboats  of  mesenteric  vessels.  167 

KrsTKB,  stricture  of  ureter,  170  ;  gautrotomy  for  haemorrhage.  308  \  hiemorrhage  after 
cholecyatenterofitomy,  367 ;  classification  of  vesical  growths,  375 

LABBfe,  gaatrotomy  for  a  foreign  body,  306 

Lai? DON,  inguinal  colotomy,  108 

Laj^e,  case   of  ureteral   cakulue,    168;     intestinal   obstruction   by   gall-stones,   186  j 

enterectomy,  258,  264;  intestinal  clamp,  260  ;  treatment  of  ununited  fracture,  631  ; 

use  of  screws  for  fractures,  679  \  operative  treatment  of  eiimple  fractures,  682 ; 

erasion  of  the  ankle,  701 ;  modification  of  Phelps' operation,  709;  operation  for 

talipes,  710 
Li^iOE^  nephrectony,  149,  158 ;  suture  of  the  femoral  vein,  608 
Langbkbbce,  gunshot  injuries  of  the  hip- joint,  595  ;  case  of  wound  of  the  femoral 

vein,  6og 
Lakcjenbi'ch,  incision  for  nepbreetomy,  152 
Lanotox.  hernia  in  i-hildren.  57 
Laplace,  forcepu  for  eorerorraphy,  etc.,  249,  333 

Lawrekce  (Sir  W,),  strangulated  hernia,  41 1  wound  of  the  obturator  artery.  4a 
Lawhie,  mem  bran  our  colitis,  90 
Le  Dentu,  case  of  papillomata  of  the  ureter,  146 
Lee  (H,),  sepsis  after  operation  for  varicocele,  475;  late  results  of  excision  of  the 

knee.  636 
Lek!?  (D.  B.},  appendicitis.  199 

Leonahd,  ligature  of  extemaJ  iliac  fur  elephantiasis,  3 
Leopoi^b,  nephrectomy,  150 

LBTifcVAXT,  autoplastic  flaps  in  nerve  suture,  737 
Leube,  indications  for  operation  in  gastric  hemorrhage,  309 
Levis,  injection  of  carbolic  for  hydrocele,  465  ;  suppuration  after  carbolic  injection, 

466 
Lewis,  ectopia  vesicas,  448 

LiBDKLL,  ligature  of  common  iliac,  16  ;  ligature  of  internal  iliac.  19 
LiNDXKB,  partial  resection  of  the  intestine,  263 
LiSHABT,  case  of  wound  of  the  femoral  vein,  609 
Liyi>'RA:NC,  amputation  through  the  tarso-meta tarsal  joints,  717 
Listeb  (Lord),  operation  for  varicocele,  472  ;  Garden's  amputation,  623;  excision  of 

the  knee,  634  ;  treatment  of  fractured  patella  by  wiring,  652  ;  removal  of  loose 

billies  from  the  knee-joint,  656 
LlSTOX,  ligature  of  the  common  iliac,  13 ;  case  of  pistol-shot  wound  of  the  groin,  607 
Little,  ligature  of  femoral  artery  for  acute  intlammation  of  the  knee-joint,  613 
LiTTi*KWCH>D,  moditication  of  Senn'a  plates,  275 
LiTTHk,  colotomy,  85 
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Lloyd  (Jordan),  tenderDess  due  to  renal  cftlculus,  1 15 ;  method  of  controlling 
haemorrhage  in  amputation  at  the  hip-joint,  579,  584 

Lock  WOOD,  radical  cure  of  hernia,  59  ;  radical  cure  of  femoral  hernia,  80, 81 ;  lumbar 
colotomy,  99 ;  distension  ulcers  of  the  caecum,  loi ;  appendicitis,  igJs,  201 ;  per- 
forating duodenal  ulcer,  210;  septic  peritonitis,  214,  215;  Senn's  plates,  249; 
cnterorraphy,  253 ;  enterectomy,  265 ;  operation  for  hydrocele,  471 ;  case  of  removal 
of  semilunar  cartilage,  659 

L0K6MORE  (Sir  T.),  gunshot  wounds  of  the  hip-joint,  596 ;  gunshot  injuries  of  the 
knee-joint,  639 

LoBETA,  introduction  of  wire  into  an  aneurysmal  sac,  32  ;  gastrotomy  for  dilatation  of 
a  stricture  of  the  oesophagus,  304 ;  dilatation  of  the  pylorus,  310 

L0W8ON,  resection  of  the  caecum,  261 

Lucas  (R.  C),  strangulated  umbilical  hernia,  51;  case  of  calculous  anuria,  137 ; 
nephrectomy,  151 ;  nephrorraphy,  165 

LucAS-CHAMPONNifcBE,  radical  cure  of  umbilical  hernia,  83 

LrcKE,  case  of  fat  embolism,  649 

Lund,  rccto-vesical  fistula,  89 ;  inflator  for  the  colon,  96 ;  fistula  in  ano,  487  ;  astra- 
galectomy,  711 

Mac  Cormac,  ligature  of  the  gluteal  artery,  27 ;  gunshot  wounds  of  the  abdomen, 

291 ;  cases  of  ruptured  bladder,  429;  suture  of  the  bladder  after  rupture,  431; 

ligature  of  the  popliteal  artery,  661,  662;  steps  of  Pasquier  Le  Fort's  ampntation, 

695  ;  case  of  Mickulicz's  operation,  706 
McDouoALL,  appendicitis,  189 
Macdonald,  results  of  pylorectomy,  315 
Macewex,  acupuncture  in  the  treatment  of  aneurysm,  32 ;  method  of  radical  cure  of 

hernia,  64 ;  method  of  compression  of  the  aorta,  580 ;  suppuration  after  vriring  a 

fractured  patella,  654 ;  cases  of  fractured  patella,  656 ;  osteotomy  of  the  femur, 

725 ;  laminectomy,  748 
Maclagan,  intestinal  obstruction  by  gall-stones,  186 
Maclaren,  perforating  gastric  ulcer,  207;  septic  peritonitis,  217 
MACLEOD,  excision  of  the  rectum,  503  ;  haemorrhage  after  excision  of  the  rectum,  516 ; 

Syme's  amputation,  689 ;  objections  to  Pirogoffs  amputation,  691 
Macnamara,  ligature  of  the  common  femoral  artery,  611 
Macready,  radical  cure  of  hernia,  54 

Madeluno,  modification  of  inguinal  colotomy,  108  ;  intestinal  obstruction,  176 
Magill,  vegetable  plates  for  cnterorraphy,  248 
Maisonneuvb,  internal  urethrotomy,  445 
Makins,  ligature  of  iliac  arteries  by  abdominal  section,  22 ;  intestinal  clamps,  259 ; 

closure  of  an  artificial  anus,  279 ;  ectopia  vesicae,  450 ;  operation  for  hypospadias, 

453  ;  arthrectomy  for  sacro-iliac  disease,  577 
Malcolm,  renal  sarcoma,  144  ;  abdominal  nephrectomy,  156 
Mapother,  ilio-fcmoral  aneurysm  cured  by  pressure,  2 
Marsh,  nephrectomy,  147;  acute  intestinal  obstruction,  180;  indications  for  excision 

of  the  hip,  590  f  necrosis  in  hip  disease,  592 ;  method  of  fixing  the  bones  after  knee 

excision,  646;  case  of  needle  point  in  the  knee-joint,  656;  internal  derangements 

of  the  knee,  658 
Marshall,  nerve  stretching,  741 

Marwedel,  method  of  performing  gastrostomy,  300,  303 
Mason,  cocaine  anaesthesia  for  strangulated  hernia,  35 
Maubrac,  wound  of  the  femoral  vein,  608 

Maunder,  ligature  of  the  femoral  for  acute  arthritis  of  the  knee,  613 
Maunsell,  method  of  performing  cnterorraphy,  233,  234 ;  enterectomy,  259 
May,  lumbar  colotomy,  99;  nephro-lithotomy,  129 

Maydl,  mortality  after  pylorectomy,  315  ;  operation  for  ectopia  vesicae,  447,  451 
McAbdle,  puncture  of  the  kidney,  164;  statistics  of  cancer  of  the  stomach,  315 
McBubney,  method  of  radical  cure  of  hernia,  78 ;  appendicitis,  194,  201 ;  incision  of 

the  duodenum  in  choledochotomy,  364 ;  method  of  compressing  the  common  iliac, 

583 

McCarthy,  thrombosis  of  the  mesenteric  veins,  187 

McCoSH,  treatment  of  septic  peritonitis,  217,  219;  cnterorraphy,  253;  enterectomy, 
262  ;  mortality  after  excision  of  the  rectum,  499 

McGiLL,  radical  cure  of  umbilical  hernia,  83;  MeckePs  diverticulum,  the  cause  of 
acute  intestinal  obstruction,  179 ;  partial  prostatectomy,  388,  389 

McGraw,  Murphy's  button,  238 ;  gunshot  wounds  of  the  abdomen,  288 ;  case  of  gun- 
shot wound  of  the  abdomen,  291 ;  splenectomy,  343 ;  choledochotomy,  364 

Meade,  case  of  carcinoma  of  the  testis,  477 

Meyer  C^^),  ligature  of  internal  iliac  for  enlarged  prostate,  20;  appendicitis,  203 ; 
gastrostomy,  300 
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KlCKULicz,  ititusaiiBoeptian,  184  ;  trefttmeat  of  Keptic  poritonitist  213  ;  abiioralnal 
hJBniorrhage.  2i8;  enterectornVt  262;  g^astrotomy  for  haimorrhage,  308;  pyloro- 
plasty, 312;  gftiize  pftcking  after  spleiiectoray,  345  ;  operation  for  prolapse  of  the 
rectunij  497 ;  laraectomyT  706 

Miles  (A*  R),  cases  of  gunshot  wound  of  the  abdomen,  291 

MiLLEB,  gluteal  arieurysmt  28;  amputation  of  the  peais^  462 

Milton,  ease  of  lithotrity  for  large  stone,  409  ;  Hthotrity.  411 

Mitchell  (A^'kir),  removal  of  uterine  appoodagt's  for  epilepsy,  543 

MoRKAU,  Bemilunar  incision  for  excis^ion  of  the  knee,  642 

MoRiSASi,  enterectomy.  232 

MoRirtON*  Buccesisful  case  of  pyloroplaaty,  314  ;  incisiou  for  exploration  of  the  bile 
ducts*  354  ;  drainage  after  choledochotoniyp  ^G^ 

Morris.  diBtension  ulcers  of  the  eaBcum,  loi ;  renal  paiiit  115;  renal  calculu8|  ri8, 
119,  122  i  uephro-lithotoray,  125,  126^  tzg;  partial  nephrectomy,  158;  results  of 
nephrectomy,  162  j  ureteral  calculua,  168;  stricture  of  the  ureter^  170;  cancer  of 
the  pylorus,  316?  recurrence  of  hydrocele,  468 

Morbibon  CJ.  R.),  perforated  gastric  ulcer,  206 

MoRBiy'i?,  appendicitis,  192 

Morton^  gunshot  wounds  of  the  rectum  and  diaphragm,  2S6 ;  secondary  haemorrhage 
after  removal  of  vesical  growths,  385;  air  distension  in  ruptured  bladder,  430; 
injeetion  of  iodine  for  spina  bifida,  742 

MoETOX  (T.  *S.  K.).  table  of  cases  of  gunshot  wounds  of  the  abdomen,  291 

MoTT,  incision  for  tying  the  common  iliac,  r6 

MOUWJN,  renal  pain.  121;  nephro-lithotomy,  126;  prostatectomy,  388;  internal 
derangements  of  the  knee,  658;  case  of  nerve  graftingj  739 

MOCTLOXOUET.  excision  of  the  rectum,  513 

Mu>'Ro,  thromt)osis  of  the  meHenteric  vessels,  187 

MuB€Hl^iN%  gall-Hloncs,  122 

Murphy  (J.  B.),  button  for  intestinal  operations,  2^6;  indications  for  gaetro-jejun os- 
tomy, 327;  gastro-jejunosionjy.  330;  drainage  lube  button  for  cholecystostumy, 
357;  cholecystenterostoray,  364  j  poisoning  after  injection  of  a  hydrocele  with 
carbolic,  467 

Myers  (T,  H.),  operation  for  congenital  dislocation  of  the  hip,  605 

Myster,  stricture  of  the  ureter,  170 ;  appendicitis,  192,  200 

Nanchkde,  nephrectomy,  145;  operation  in  gunshot  wounds  of  the  abdomen,  283 

Newman,  uephrorraphy,  164 

NiCHOL,  method  of  performing  prostatectomy,  389 

Novk-JAiiSERAND,  results  of  Maydl's  operation  for  ectopia  vesicae,  448 


0*ConoEt  results  of  radical  cure  of  hernia,  77 ;  appendicitis,  198 

Oluer,  amputation  at  the  hip-Joint,  578;  mode  of  growth  of  the  femur,  594;  excision 
of  the  knee,  642,  647 

Olshausen,  vaginal  hysterectomy,  569 

Otis,  ligature  of  external  iliac,  3 ;  ligature  of  common  iliac,  12  ;  ligature  of  internal 
iliac,  19;  internal  urethrotomy*  444  ;  gunshot  wounds  of  the  hip-joint,  595;  liga- 
ture of  the  femoral  for  gunshot  injuries,  608  ;  gunshot  injuries  of  the  ankle,  iKf& 

Owen,  case  of  hydatid  cyst  of  the  liver.  351;  fatal  rupture  of  the  bladder  during 
litholapaxy,  423;  eraaion  of  the  knee,  649;  Phelps'  operation  for  talipes,  709 

Packard,  ligature  of  the  common  iliac,  ri 

Page  (K*),  nephro-lithotomy,  136;  wound  of  peritonaeum  in  lumbar  nephrectomy,  151  ; 

abdominal    nephrectomy,   157;    rupture   of   the  ureter,    170;    successful   case  oi 

pyloroplasty,  314 ;  case  of  traumatic  aneurysm  of  the  leg,  668 
Page  (H,  W.),  case  of  gastro-jejunostoniy,  328 
Paget  (Sir  J.),  i^ymptoms  of  strangulated   hernia,  34 ;   condition  of  the   bowel  in 

strangulated  hernia,  40;  strangulated  umbilical  hernia,  49;  shock  after  lithotomy, 

408 
Parkkr,  enterectomy,  265;  suture  of  the  bladder  after  supra-pubic  lithotomy,  404 ; 

imperforate  anu«,  517;  excision  of  the  hip,  599;  syndesmotomy,  731 
PAHKE8,  bullet  wound  of  the  kidney,  145  ;  amount  of  damage  in  gunshot  wound  of  the 

alxlonien,  282  ;  luemorrhage  from  ruptured  intestine,  293 
Parkill,  clamp  for  use  in  ununited  fractures,  631 
PAHKiif,  calculous  anuria,  137 

Paoli,  partial  ni*phrectomy,  15S;  implantation  of  the  ureter  into  the  bladder,  172 
Pasquier  Le  Fort,  modification  of  Pirogoff'a  amputation,  694 
Paul,  tubes  for  drainage  of  the  intestine,  107  j  enterostomy.  226;  dccaleift**-* 

tube*  for  enterorraphy,  346;  colectomy  in  two  stages,  257;  mortality  o* 
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of  the  rectum,  499;  excision  of  the  rectum,  512;  truag  for  use  after  excisiou  of 

the  rectum,  517 ;  splint  for  excision  of  the  ankle,  698 
Paulick,  case  of  complete  extirpation  of  the  bladder,  384 
PfcAU.  case  of  gastrotomy  for  a  foreign  body,  306 
Penrose,  implantation  of  the  ureter  into  the  bladder,  172 
Pbppeb,  lumbar  colotomy,  100 ;  perforated  gastric  ulcer,  208 
Perry,  septic  peritonitis,  215 

Phelps,  tenotomy  for  contracted  knee,  648 ;  operation  for  talipes,  709 
Pick,  amputation  through  the  knee-joint,  633 ;  scar  tissue  used  to  unite  ends  of  a 

divided  nerve,  737 
PiLCHER.  supra-pubic  lithotomy,  404 ;  wounds  of  the  femoral  artery,  608 ;  wound  of 

the  femoral  vein,  609 
PiLLORfc,  colotomy,  85 

PnfNocK,  ligature  of  the  femoral  for  elephantiasis,  3 
PnuxJOFF,  collateral  circulation  af  t«r  ligature  of  the  abdominal  aorta,  30 ;  amputation 

of  the  foot,  691 
Pitt,  case  of  perforated  gastric  ulcer,  208 ;   case  of  pancreatic  cyst,  370 ;    tumour  in  a 

case  of  acute  pancreatitis,  373 
Pitts,  splenectomy  for  injury,  342 
P06GI.  ectopia  vesicas,  447 

Poland,  suppression  of  urine,  140 ;  amputation  through  the  thigh,  623 
Pollard,  suture  of  the  bladder  after  supra-pubic  lithotomy,  404 
Pollock,  recurrence  of  hydrocele  after  operation,  468 ;  treatment  of  hasmorrhoids  by 

crushing,  492 ;  amputation  through  the  knee-joint,  633 
Porter,  ligature  of  the  common  femoral,  611 ;  excision  of  the  ankle,  699 
Posadas,  enucleation  of  hydatids  of  the  liver,  349 
PowKRj*.  treatment  of  fractured  patella  by  wiring,  652 
Pttnam.  laminectomy  for  spinal  tumour,  749 
Ptk  Smith  (R,  J.),  obstruction  by  Meckers  diverticulum,  179 ;  perforating  duodenal 

ulcer.  211 

Qr^T.  case  of  gastro-jejunostomy,  331 ;    excision  of  the  rectum,  501 ;    abdomino- 
perinieal  excision  of  the  rectum,  515 

Rake,  nerve  stretching  for  perforating  ulcer  due  to  leprosy,  740 

Ralpk.  solvent  treatment  of  renal  calculus,  117;  duodenal  ulcer  simulating  renal 

calculus,  121 
Ramm.  castration  for  enlarged  prostate,  479 
Ramdohr,  entcrectomy,  265 
Ramsey,  renal  tuberculosis,  113  ;  nephrectomy,  154  ;  partial  nephrectomy,  158 ;  case  of 

pancreatic  cyst,  372 
Rand,  appendicitis,  203 

Ran^whofp,  enterorraphy,  254  ;  enterectomy,  262 
Rawdon,  ruptured  kidney,  145  ;  case  of  pylorectomy,  325 
Rkdard,  results  of  operation  for  congenital  dislocation  of  the  hip,  606 
Rrkd.  nerve  anastomosis,  738 
Reks.  renal  calculus,  115 
Rkkves.  excision  of  fistula  in  ano,  489 
Regnier,  tuberculosis  of  the  ureter,  154 
Rehn.  sacral  resection  in  excision  of  the  rectum,  510  ;   vaginal  excision  of  the 

rectum.  514 
Reich  EL.  enterectomy.  262 
Reynolds,  treatment  of  hip  disease,  591 
Richardson,  gastrotomy  for  foreign  body  in   the   cesophagus,  307  ;  recurrence  of 

pancreatic  cyst  after  drainage,  372 
Richmond,  ureteral  calculus,  169 
Rickard.  cholangitis  after  cholecystenterostomy,  366 
RiCKETTS,  enterorraphy.  235  ;  enterectomy,  257 
Ridlon,  treatment  of  talipes,  708 
RiEDEL,  enterectomy,  262 

Rindfletsch,  malignant  disease  of  the  testis  following  injury,  479 
RiviNOTON,  gangrene  after  ligature  of  external  iliac,  8 ;  rupture  of  the  bladder,  429 
RizzoLi,  operation  for  imperforate  anus,  518 
Roberts,  experiments  on  the  solubility  of  calculi,  117 
Robinson,  enterorraphy.  253 
RoBSON,  colotomy  for  colitis,  90 ;  inguinal  colotomy,  106 ;  delcaldfied  bone  bobbin. 

240 ;   ruptured  intestine,  292 ;   pylorectomy  in  two  stages,  314 ;  bone  bobbin  in 

pyloroplasty,  314  ;   mortality  of  pylorectomy,  315 ;  mortality  of  gastrectomy,  326; 

bone  bobbins  for  gastro-jejunostomy,  332;  ^^Mtroplication,  339;  calcali  in  the 
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common  bile  duct,  353;  oporation  for  biliary  calculi,  354;  diificultiea  in  cho* 
lecTstostomy,  355;  eholclithotrity*  359?  digftul  exploration  of  the  bilo  ducts, 
360;  inciflioti  of  the  duodenum  in  choledochotomy,  364;  indications  for  cholecya- 
tectomy,  36S ;  posterior  incision  for  acute  paiicreiuitis,  374;  operation  for 
ectopia  vesicae,  449 ;  use  of  gold  wire  for  fractured  patella^  655  ;  ncrvo  grafting, 
738  ;   excision  of  spina  biMa,  744 

KoDMA>%  tubage  for  ccsophageal  stricture,  297 

HoKBsoHt  tubercular  peritonitis,  219 

HogkBt  enterectomy,  232 

llosSf  case  of  cboledochotomy,  363 

Roux,  cases  of  gastrotomy  lor  hicmorrhage,  508;  case  of  wound  of  the  femoral  vein,  609 

KtrssBLL,  operation  for  bypospadiaSf  453 

KuTHEEFOHB,  rupture<l  lirethra,  435 

llYDYaiBBT  eaterectomy^  265 ;  sacral  re»ection  in  excision  of  the  rectum,  510;  excision 
of  the  rectum,  513 

Hacbs,  partial  resection  of  intestine,  263 

Sanger,  ureteral  calculus*  169 

8ATEK,  paralvfiia  due  to  pliiniOMisT  456 

ScHACKNKK,  gunshot  wounds  of  the  mesentery,  285 

.SchedEt  catheterisation  of  the  ureter,  3S3  ;  suture  of  the  femoral  vein,  608 

He  H  LEI  en,  production  of  local  anKsthesia,  175 

Schmidt,  renal  sarcoma,  143 

SfeDjLLoT,  modification  of  Firogoff*s  amputation,  694 

*Senx,  acute  intestinal  obstruction,  177;  intuasueception,  182,  184;  volvulus,  j86; 
inflation  of  the  intestine  with  hydrogen,  188;  onterorraphy,  239;  lx)ne  plates  for 
intestinal  operations,  243,  248^  omental  grafting,  267;  intestinal  anastomosis, 
258,  271 ;  excision  of  the  ciecum,  274  ;  treatment  of  pancreatic  eyatST  370  ;  excislou 
of  the  rectum^  509;  bone  cylinders  for  ununited  fractures,  631 

Shaw  (L.  E.),  case  of  perforated  gastric  nicer,  206 

Shken,  ligature  of  external  iliac,  5 

8hepherBj  nepbro-lithotomy,  134;  haemorrhage  after  choleeystenteroetomy,  367; 
ligature  of  anterior  tibial,  f368 

Shikld,  perforated  duodenal  ulcer,  a  10;  case  of  nlceration  of  the  femoral  vessels  by 
a  bubo,  610;  erasion  of  the  knee-joint,  649 

HhutfcBj  case  of  amputation  at  the  hip-joint,  579 

8ILCOCK,  volvttlue,  183;  perforated  gaii trie  ulcer,  208 

8iMDN%  valvular  obstruction  of  the  ureter,  169 

Sinclair,  vaginal  hysterectomy ,  364.  369 

81PPY.  )*plenectoray  for  splenic  anteraia.  343 

Skky.  ligature  of  the  common  iliac,  18;  Chopart's  amputation,  715;  amputation 
through  the  tarso-meta tarsal  joints,  717 

Smith  (OKEia),  lumbar  colotomy,  94 ;  nephrcctomyt  147*  149,  156;  acute  intestinal 
obstrnction,  177;  intu88Usception,  183;  volvulus,  185;  septic  peritonitis,  214; 
enterostomy,  222;  enterectomy,  232;  closure  of  fascal  iistula^  277  ;  peritonitis  in 
gunshot  wounds  of  the  ahtlomen,  283  j  splenectomy,  344;  hepatic  abscess,  ^^o; 
preparatory  tnmtment  of  ectopia  vesicie,  449  j  opium  after  ovariotomy,  539  ;  con- 
servative surgery  of  the  uterine  appendages,  548,  549 

J^MITH  (H,),  clamp  and  cautery  operation  for  hieniorrhoids,  491 

Smith  (Johkson),  cases  of  Synie^s  amputation,  6^ 

Smith  (iSTKPHEN),  ligature  of  common  iliac,  11;  wounds  of  the  common  iliac,  12; 
amputation  through  the  knee-joint,  632 

Smith  (T.),  nephro-lithotomy,  136;  intefltinal  obstruction  by  gall-stones,  186;  aupra- 
pubic  aspiration,  432 

Hmvly,  ligature  of  the  common  femoral,  611 

SmYTHE,  nepbro-lithotomy,  j^i 

SoxNE^^'^BERO,  the  peritonienm  in  supra-pubic  lithotomy,  406 

South,  »trangalatcd  hernia,  46 

SouTtiAM,  ruptured  femoral  aneurysm.  2  ;  appendicitis,  202 ;  case  of  cancer  of  the 
pylorus,  315  ;  pylorectomy,  316;' case  of  pylorcctomy,  322 ;  recurrence  of  hydrocele 
after  carbolic  injection,  466 

Span  TON,  method  of  radical  cure  of  hernia,  61 

Spknckk,  gunshot  woonds  of  the  abdomen,  283  j  operation  far  traumatic  dislocation  of 
the  hip,  604 

Stanley,  Incision  for  ligature  of  the  common  iliac,  16;  rupture  of  the  ureter,  170 

Stavkly,  volvulus,  185 

Stevens,  ligature  of  internal  iliac,  21 

Stevenson,  nephro-lithotomy,  131 

Stimson,  supra-vaginal  hysterectomy,  555 ;  aubastragaloid  amputation,  695 
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Stokes,  ampatation  above  the  knee,  627 

Btonham,  cases  of  gastrostomy  for  cancer  of  the  tongue,  296 

Sutton,  perforated  typhoid  ulcer,  212;  malignant  ovarian  tumours,  527;  ovariotomy. 

536 ;  removal  of  the  uterine  appendages,  542 
Swain,  perforated  gastric  ulcer,  205 ;  two  fatal  cases  of  digital  dilatation  of  the  pylorus. 

312 
Syme,  ligature  of  common  iliac,   11;    ligature  of  the  gluteal  artery,  27;    external 

urethrotomy,  437,  443 
Symonds,  nephro-lithotomy,  126;  short  tubes  for  oesophageal  stricture,  297 

Tait,  abdominal  section  for  hernia,  53 ;  intestinal  obstruction  by  gall-stones,  187 ; 
cholelithotrity,  358 ;  removal  of  the  uterine  appendages,  544 ;  Porro's  operation, 

573 

Taylor  (F.),  intussusception,  181 

Taylor  (E.  H.),  excision  of  the  rectum,  501 

Teale,  amputation  through  the  thigh,  624 ;  case  of  fractured  patella,  654 ;  amputa- 
tion through  the  leg,  674 

Terrier,  radical  cure  of  hernia,  55 ;  condition  of  gall-bladder  in  obstruction  of  the 
common  duct,  353 

Thayer,  tumour  in  acute  pancreatitis,  373 

Thomas  (Thelwell),  operation  for  haemorrhoids,  494 

Thomas  (W.  T.),  case  of  ruptured  intestine,  295 

Thompson,  haematuria  from  tumour  of  the  bladder.  376 ;  forceps  for  growths  of  the 
bladder,  380  ;  abscess  after  removal  of  growths  of  the  bladder,  385 ;  lateral  litho- 
tomy, 396;  rectal  distension  in  supra-pubic  lithotomy,  401;  lithotrity,  411;  re- 
currence after  lithotrity,  412 ;  form  of  lithotrite,  415;  evacuation  in  lithotrity, 
417 ;  treatment  of  vesical  calculus  in  the  female,  424 ;  internal  urethrotomy,  444  ; 
urethrotome,  446 

Thomson,  perforated  typhoid  ulcer,  212 

Thorburn,  laminectomy  for  injury,  747;   laminectomy  for  perforating  wounds.  748 

Thornton,  nephro-lithotomy,  134,  136;  nephrectomy,  146;  abdominal  nephrectomy, 
154,  158;  ureteral  calculus,  169;  gastrotomy  for  foreign  body,  306;  successful 
case  of  splenectomy,  342 ;  danger  in  puncturing  hepatic  abscess,  350;  cavity  in 
the  liver  containing  biliary  calculi,  355  ;  ovariotomy,  529 ;  treatment  of  haemor- 
rhage in  ovariotomy,  531 ;  encapsuled  ovarian  cysts,  535 ;  treatment  of  papillary 
ovarian  cysts,  536 ;  supra-vaginal  hysterectomy,  552, 555  ;  mortality  after  hysterec- 
tomy, 558 

TiRARD,  intestinal  adhesions,  121 

TizzoNi,  ectopia  vesicas,  447 

Travers,  strangulated  hernia,  41 

Trendelenberg,  operation  for  ectopia  vesicae,  450;  excision  of  the  rectum  through 
the  abdomen,  515 

Treves,  ligature  of  internal  iliac  by  abdominal  section,  25 ;  artificial  anas  in  the 
caecum,  112  ;  acute  intestinal  obstruction,  173, 177,  179;  strangulation  through  the 
foramen  of  Winslow,  180;  volvulus,  185;  intestinal  obstruction  by  gall-stones. 
186;  appendicitis  with  abscess,  195;  relapsing  appendicitis,  200,  201  ;  appeudix 
in  a  hernial  sac,  203  ;  septic  peritonitis,  214,  5i6;  enterorraphy,  255  ;  enterectomy, 
261;  intestinal  anastomosis,  272;  Mauser  bullet  wounds  of  the  abdomen,  283; 
Loreta's  operation,  311;  treatment  of  ununited  fracture  of  the  femur,  630; 
Chopart's  amputation,  714 

Tripier,  modification  of  Chopart*s  amputation,  715 

TUFFIER,  partial  nephrectomy,  158;  ureteral  calculus,  167,  169;  case  of  complete 
extirpation  of  the  bladder,  384 ;  spinal  anaesthesia,  753 

TUPOLSKE,  pylorectomy  in  two  stages,  314 

Turner,  volvulus,  185  ;  case  of  fractured  patella  treated  by  wiring,  655 

Tyrrell,  accident  in  lateral  lithotomy,  397 

Tyson,  appendicitis,  194 

Van  Arsdale,  septic  peritonitis,  218 

Van  Hook,  uretero-ureterostomy,  171 

Vanlair,  bone  tubes  for  use  in  nerve  suture,  737 

Velpeau,  wound  of  external  iliac,  3 

Verneuil,  amputation  at  the  hip-joint,  579 

VoGT,  case  of  fat  embolism,  649 

VoLKMANN,  supra-pubic  route  for  removal  of  growth  of  the  bladder,  378;  results  of 

excision  of  the  rectum,  500  ;  excision  of  the  rectum,  506 ;  trans-patellar  exciAoa 

of  the  knee,  642  ;  shock  after  excision  of  the  knee,  649 
Von  Antal,  supra-pubic  route  for  removal  of  growth  of  the  bladder,  378 
Von  Baracz,  vegetable  plates  for  enterorraphy,  248 


INDEX  OF  NAMES. 


Von  DiTTELt  method  of  prostatectonajp  389 

Von  Hackek.  niodificatiOQ  af  gastro-fuj  an  ostomy,  336 

WAGSTAPFEt  advftiitages  of  Tripier's  amputation,  716 

Walk  EH  (Ct.)»  renal  fiarcoma,  143,  144 

Walkeb  (J.  \V\),  Tcucction  of  ileum  for  gun&hot  wound,  290 

Wallace*  growths  of  the  bladder*  377 

WaLBHAM,  vesical  calculus  iu  female  childrerif  426 ;  case  of  ruptured  bla<ldcr,  439; 

ligature  of  femoral  artery,  619;  age  for  ciitielform  tarseetomy,  712 
W^tLTEii.  perfurated  gastric  ulcer,  204;  euterectomy,  265 
Walteks,  lumbar  colotomy,  98 
Warbasse,  ectopia  vesicae,  447 
Ward,  case  of  f ract  ured  patella,  655 

Warren,  splenectomy,  343  ;  laminectomy  for  tumour  of  the  p?pinal  cord,  749 
WArtHBOORN,  detection  of  tubercle  bacilli  in  t be  urine,  119 
Waterman,  treatment  of  hip  diseuse,  591 
Watson,  speculum  for  the  bladder.  379;  prostatectomy,  588;  modification  of  Pirogoff^s 

aniputation,  G94  j  tarsectomy,  706 
Weill,  mortality  after  hysterectomy,  558 
Weir,  nephrectooiy,  151;  entcrectomy,  236;    results  of  treatment  of   hydrocele  by 

carbolic  injection*  466 
Welia  abtlominal  nephrectomy,  156;  lateral  lithotomy,  396 
West,  granular  kidney,  120;  septic  peritonitia,  213 
WHEELHoutiE,  iliac  aneurysm,  i;  external  urethrotomy,  433,  437,  438;  castration  in 

epithelioma  of  the  pen  is,  463 ;  case  of  fracl:ured  patella,  654 
Whebby,  ligature  of  internal  iliac  by  abtlominai  section,  2$ 
Whipham,  renal  calculus,  133 
White,  ligature  of  external  iliac  for  elephantiasis,  3  ;  prostatectomy,  388;  cantration 

for  enlarged  prostate,  479  ;  laminectomy  for  fractured  spine,  748 
Whitehead,  case  of  gastrostomy  for  cancer    of    the   tongue,  296;    operation  for 

haemorrhoids,  493 
WiOGiNSj  case  of  ruptured  intestine,  233,  294 
WiLLEMS,  excision  of  the  rectum,  513 
Willett,  sudden  death  from  puncture  of  an  aMominal  tumour,  347?  chokcystenter- 

OHtomy,  365 1  case  of  ruptured  bladder,  430 
Williams',  indications  for  removal  of  the  uterine  appendagea,  539 
Wilson,  case  of  multiple  gunshot  wounds  of  the  ileum,  290 
W^iniwarteb,  frequency  of  adhesions  in  cancer  of  the  pylorus,  315 
WiTZEL,  method  of  gastrostomy,  300;  excision  of  the  rectum,  513 
WtiLFLER,  moditication  of  gastro-jejunostomy,  337 
Wood,  strangulated  umbilical  hernia,  49  ;  operation  for  ectopia  vesicre.  447  ;  caatratioD 

for  enlarged  prostate,  480 ;  vafiectomy,  486 
Woolsby,  prostatectomy^  388 
Wbioht,  renal  calculus,  114;  gall-stonea  simulating  renal  calculus,  122;  bsemorrhage 

after  splenectomy,  345 ;  indications  for  hip  excision^  5t>o  ;  condition  of  the  limb 

after  hip  excision,  594  ;  fracture  of  the  femur  during  hip  excision,  597  ^  excision 

of  the  hip,  600;  excision  of  the  knee  for  infantile  paralysis,  638?  erasion  of  the 

knee,  649,  651  j  erasion  of  the  ankle,  700;  excision  of  the  astragalus,  703,  711 
Wyeth,  bloodless  method  of  amputation  at  the  hip -joint,  581 

Yklloly,  case  of  vesical  calculus  in  the  female,  423 


Zeidleb,  enter ecto my,  262 
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Abbe's  modification  of  Kader's  method  of 
gastrostomy,  303  I 

Abdominal  aneurysm,  treatment  of,  29  | 

Acupuncture,  32  j 

Introduction  of  wire,  32  | 

Ligature  of  aorta,  31  ' 

Temporary  compression  of  aorta,  32 

Abdominal  aorta,  ligature  of,  29 
Indications  for,  29 

Operation,  31  1 

Surgical  anatomy,  30  | 

Abdominal  nephrectomy,  152 

Abdominal  nephro-lithotomy,  i34   _ 

Abdomino-perina»al  method  of  excision  of  1 
the  rectum,  515  | 

Abdominal  section —  , 

For  ligature  of  iliac  arteries,  22 
In  septic  peritonitis,  213 
In  tubercular  peritonitis,  219 

Abemethy's  incision  for  ligature  of  external   | 
iliac,  7 

Abscess — 

Of  kidney,  113 

In  appendicitis,  195 

Sub-pnrenic,  209 

Absorl>abIe  plates  for  enterorraphy,  248 

Acupuncture  for  abdominal  aneurysm,  32      I 

Acute  intestinal  obstruction,  173  | 

Bands  and  apertures,  179 
By  gall-stones,  186 
Intussusception,  180 
Irreducible,  183 
Operation,  174 
Question  of  operation  in,  173 
Volvulus,  185 

Acute  necrosis- 
Early  sub-periosteal  resection  in,  678 
Question  of  amputation  in,  678 

Acute  pancreatitis,  373  1 


Adams's  osteotomy,  722 
Albert's  method  of  gastrostomy,  30a 
AUingham's  bobbin,  243 
Amputation — 

At  hip  joint  (vide  odso  Uip'joint\  578 

Garden's,  625 

Chopart's,  713 

Gritti's,  627 

Key's,  717 

Lisfranc's,  717 

Of  the  penis,  459 

Of  the  toes,  720 

At  the  metatarso- phalangeal  joints, 

720 
Through  the  phalanges  or  intcr- 
phalangeal  joints,  720 

Of  the  great  toe,  720,  721 

Pirogoff's  {vide  Foot\  691 

Question  of,  in  acute  necrosis,  678 

Roux's  modification  of  Syme's  {vide 
Fooi\  690 

Skey's,  717 

Stokes'  supra-condyloid,  627 

Sub-astragaloid,  695 

Syme's  {vide  Fooi\  688 

Tripier's,  715 

Through  the  knee  {vide  Knee'joint\ 
632 

Through  the  leg  {vide  Leg\  672 

Through  the  tarso-metatarsal  joints,  717 

Through  the  thigh  {vide  Thigh),  619 
Anal  fissure,  495 
Anal  fistula,  487 
Aneurysm — 

Aortic,  32 

Common  iliac,  4 

External  iliac,  10 

Femoral,  i 

Gluteal,  19,  26 
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Aneurysm — 

Bishop's  method  of  nulical  tnre  of  hernia,    ^^^B 

1                     Iliac,  29 

^^1 

1                    Inguinal,  lo,  29 

Bladder—                                                       ^^M 

Scmtic,  19 

Aspiration  of,  431                                      ^^^^| 

Ankle,  ertision  of — 

Complete  extirpation  of,  384                    ^^^H 

'^                     Indicationa^  700 

Cystotomy,  427                                         ^^^H 

1                     Opemtions— 

Lithotomy  (vitU'  fJthtiomti\  391           ^^^^^ 

By  transverse  incision,  700 

Lithotrity  (vid^  IJ(hofrihf)^  409             ^^^H 

By  lateral  ineiaions,  701 

Partial  resection  of,  ^H^                          ^^^| 

Ankle,  ex  mi  on  of — 

Perinfeal  lithotrity^  421                             ^^^| 

Indiaitiona,  697 

Puncture  of,  431                                           ^^^| 

Operations — 

By  livteral  incisions,  698 
By  trnn-Hverse  incision^  700 

Puncture  per  rectum,  433                         ^^^| 

Puncture  thi'ough  the  prostate,  434  ^^^H 
Removal  of  growths  of,  375                      ^^^B 

Ankylosia  tjf  the  hip— 

Causes  of  death  after,  385                 ^^^H 

Osteotomv  for,  722 

Choice  of  operation,  378                   ^^^H 

Aukyloiiis  of  tlie  koec%  637 

Complete  extirpation  for,  384          ^^^H 

Anterior  tibinl  artery,  ligature  of,  668 

Haemorrhage  utter,  ^82                      ^^^H 

Indications,  668                                          1 

Indications  for  operation,  377          ^^^H 

Ope  rati  onsj  669 

Ope mt ion,  379                                   ^^^B 

Anuria,  114 

Partial  resection  for,  383                  ^^^^ 

Nephro' lithotomy  for,  137 

Buptured,  429                                          ^^H 

Anui!,  imperforate,  517 

Stone,  treatment  of,  in  children,  421         ^^^B 

Aortic  aneurysm,  32 

In  the  fenmle,  423                                     ^M 

Appendicitis,  188 

Supra-pubic  puncture  of,  432  H 
Tubercular  disetise,  openition  for,  385            H 

Abscess,  195 

1                      Gomplic4itions  of,  202 

Bones  and  joints  of  the  tarsut^,  excision  of,          H 

1                     Question  of  operation  in,  188 

70a                                                                         ■ 

r                     Relapsing^  200 

^^^H 

J^uppumtive  peritonitis  in^  199 

Omcvm^  artificial  anus  in,  in                         ^^^| 

Arteries,    ligature   of   (vide   th^    srjmrntt* 

Excision  of,  274                                          ^^^^| 

Arteriei) 

Csesarian  gectiou—                                        ^^^| 

1              Arthrectomy— 

Abdomimd  incision,  571                           ^^^H 

Of  ankle,  700 

Extraction  of  child,  572                           ^^^^ 

Of  knee,  649 

Incision  of  uterus,  571                              ^^^H 

Of  sacroiliac  joint,  577 

Indications,  570                                         ^^^B 

Arthrodesis,  638 

Operation^  371                                          ^^H 

Artificial  anus,  closure  of,  267 

BterUiBaiion  of  patient^  572                     ^^H 

Astragalectoiny — 
^                      For  disease^  703 

Time  of  operating,  570                           ^^H 

Uterine  Butures,  572                               ^^^| 

1                     For  injury,  704 
f                      For  talipes,  71 1 

Calculus--                                                     ^^^1 

Eenal,  114                                                 ^^^1 

Atreain  uni,  517 

Ureteral,  167                                            ^^^1 

Vesical  (mie  Bkiddrr)                          ^^B 

1              Bailey's  decalcified  hone  tube,  245 

Cancer  of  uteru\  operations  for,  561                    ^M 

Ball's  method  of  radical  cure  of  hernia,  70 

Garden's  amputation  above  the  knee-joint,         H 

Banda,  strangulation  by,  179 

(^25                                                                     ■ 

Banks's  method  of  radical  cure  of  herniifc,  71 

Castration,  476                                                ^^M 

BiirktT's  method  of  gastro-jejunoBtomy,  329 

Indications,  476                                        ^^^| 

lirtrker's  methotl  of  raflical  cure  of  hernia,  72 

Operations,  482                                          ^^^| 

Baeami's  method  of  radical  cure  of  hernia, 

Cholecystectomy,  368                                     ^^^1 

63 

Cholecystenterostomy,  364                              ^^^H 

Bennett's  methof!  of  radicid  cure  of  hernia, 

Cholecystostomy,  354                           %         ^^H 

l_              7^ 

Cholecysiotomy,  358                                      ^^H 

^B          Biliary  fistula,  369 

Oholedochotomy,  359                                        ^^^H 

^B         Biliiiry  tract*,  operations  on,  352 
^m               Ciholecytitectomy,  368 

Chole!ithotrity,  358                                         ^^H 

Ohopart's  iimputation,  713                                ^^^B 

^H              Cholccystenterost<jmy,  364 

Circumcision,  456                                                   ^M 

^H              Cholecystoatomy,  354 

Clamp  and  cautery  operation  for  kcmor-         S 

^H              Cholecystotomy,  358 

rhoida,  491                                                            ^M 

^H              ('holedochotomy,  339 

Clamps,  i  n  te><t  i  nal ,  259                           ^^^^^H 

^H                *'hoIelithutrity,  358 

Cock  M  operation,  440                              ^^^^^^H 

^H               Indications,  352 

Colectomy,                                               ^^^^^H 

^M               Operation,  354 

Colotomy,  85                                         ^^^^^H 

^^^vouu. 

49  ^^H 
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Colotomy — 

By  two  stages,  97 

Causes  of  death  after,  100 

Complications  and   difficulties  in  in- 
guinal, 109 

Difficulties  in  lumbar,  98 

Indications  for,  85 

Inguinal  or  iliac,  loi 

Lumbar  or  posterior,  93 

Madel ling's  modification  of,  107 

Of  caecum,  11 1 

Of  transverse  colon,  112 

Question  of  site  of,  91 

Bight  inguinal,  1 1 1 
Common  femoral  artery,  ligature  of — 

Indications,  607 

Operation,  612 
Common  iliac  artery,  ligature  of,  10 

Collateral  circulation,  15 

Indications,  10 

Operation,  16,  17,  22 

Surgical  anatomy,  14 
Congenital  dislocation  of  the  hip — 

Operative  interference  in,  604 

Resultii  of  operative  treatment,  fx)6 
(Comparison  of  different  methods  of  entewr- 

raphy,  253 
(/ompound  fractures,  treatment  of,  679 
Crushing  operatioiCi  for  haemorrhoids,  492 
Cuneiform  osteotomy — 

Of  femur,  729 

Of  tibia,  728 
(■uneiform  tarsectomy  for  talipes,  71 1 
Oysto-coloetomy,  451 
( 'ystotomy,  427 
Cysts  of  tne  broad  ligaments,  535 

DBOALcmsD  bone  bobbins — 

Allingham's,  243 

Hayes'  245 

Mayo  Kobson's,  241 
Decalcified  bone  tubes — 

Bailey's,  245 

Paul's,  246 
Dislocation  of  the  hip,  operative  interfer- 
ence in,  603 
Dorsal  is  pedis,  ligature  of — 

Indications,  687 

Operation,  688 
Duodenal  ulcer,  perforating,  210 
Duodenostomy,  340 

Duplay's  operation  for  hypospadias,  451 
DysmenorniGea,  removal  of  uterine  append- 
ages for,  542 

Ectopia  vesica;,  447 

Ectopic  gestation,  operations  for,  574 

Elephantiasis,  ligature  of  external  iliac  for,  3 

Encapsuled  ovarian  cysts,  535 

Enterectomy,  256 

Enteroplasty,  279 

Enterorraphy,  227 

Absorbable  plates  for,  248 

Allingham's  bobbin  for,  243 


'   Enterorraphy — 

I  Bailey's  decalcified  bone  tube  for,  245 

!  By  suture,  231 

Comparison  of  different  methods  of,  253 
I  Hayes*  bobbin  for,  245 

Laplace's  forceps  for,  249 

MaunseU's  method  of^  233 

Mayo  Robson's  bobbin  for,  241 

Murphy's  button  for,  236 
Objections  to,  238 

Paul's  tubes  for,  246 

Vegetable  plates  for,  249 
Enterostomy,  221 
Epispadias,  455 
Excision  of — 

Ankle,  697 

Astragalus,  703 

Hip-joint,  590  (vide  Hip-joint) 

Knee-joint  634  {vide  Knee-joint) 
:  Os  calcis,  704 

I  Rectum,  498 

Tarsal  bones,  708 

Varicose  veins,  684 
I   Exostosis,  removal  of,  629 
;   External  iliac  artery,  ligature  of,  i 

Causes  of  failure  and  death,  8 

Collateral  circulation,  4 

Difficulties  and  possible  mistakes,  8 

Indications,  i 

Operation,  5,  7,  22 

Surreal  anatomy,  4 
Extirpation  of  bladder,  384 
Extra-uterine  gestation,  treatment  o^  574 

i   F^fiCAL  fistula,  closure  of^  276 
\   Femoral  aneurysm,  i 
Femoral  artery,  ligature    of,  in    Hunter's 
canal,  616 
Causes  of  failure  after,  619 
Indications,  616 
Operation,  618 
In  Scarpa's  triangle.  612 

Difficulties  and  mistakes,  615 
Indications,  612 
Operation,  614 
Ulceration  of  growths  into,  610 
Wounds  of,  616 
Femoral  hernia — 

Operation  for  strangulated,  35 
Radical  cure  of,  79 
Femur — 

Osteotomy  of,  722 
Ununited  fracture  of,  630 
Fibro-cartilage  of  knee,  removal  o^  657 
Fibro-myoma  of  uterus,  removal  of  uterine 

appendages  for,  541 
Fissure  of  the  anus,  495 
Fistula  in  ano,  487 
Foot,  amputation  of^  Pirogoff  s,  691 
Modifications  of,  694 
Operation,  692 
Question  of  value  of,  691 
Roux's  modification  of  Syme's  method, 
690 


^^^^^^^^^^^w                                              ^^^               1 

^M         Foot,  ampitt4ition  of — 

Great  toe,  amputation  of,  720                      ^^^B 

■                 Syine;s  metbtxl,  688 

Gritti's  amputation,  627                               ^^^H 

^"                          Causes  of  failure  after^  690 

Growths  of  bladder,  removal  of,  375             ^^^| 

S ub- list ra^ral Old,  695 

GuBHhot  woundH  of  alidoJncn,  28 1                  ^^^| 

Fractures — 

After-treatment,  290                               ^^^H 

Compound,  treatment  t>i\  679 

Examination  of  wound,  281                           ^M 

i                      SimplCj  operatire  treatment  of,  683 

Ini^tances  of  injuries  that  may  be  found,        H 

290                                                             ■ 

Operation,  284                                        ^^« 

Gall-blabdee  and  bile  duct«,  op€r&tiona 

on,  352  (vide  nko  Biliarn  tracts) 

Probable  amount  of  damage,  a8a          ^^H 

(iaU-stones,  intestimd  obstruction  by,  186 

Question  of  operation,  282                      ^^^H 

<;angrenou9  herDia,  resection  of,  26a 

Resection  of  inteKtine  in,  290                 ^^^B 

(want's  osteotomy,  723 

Symptoms  indicating  penetration,  a8i  ^^^H 

Ci&strectomy^  325 

Gumhot  wounds  of  hip -joint,  595                 ^^^^ 

Gastric  ulcer,  perforation  of,  203 

Gunshot  wounds  of  knee-joint,  639                ^^^H 

Causes  of  failure  itftor  operation,  208 

Gunther's  modification  of  Pirogoffa  ampu-  ^^H 

Chronic  perforation,  209 

tat  ion,  694                                                          H 

(Jperation — 

Guthrie's  method  of  amputation    at   hip-        ^M 

Cleansing  peritoneal  sac,  207 

1       joint,  586,  588                                                    ■ 

Closure  of  ulcer,  205 

^^^^1 

FiudinfT  the  perforation,  204 

ILsMOBAHOLDS,  operations  for,  489                ^^^B 

Subphrenic  abtsce^  duo  to,  209 

Acid^  492                                                 ^^^H 

GastToJejnnostomy — 

Clamp  and  cautery,  491                         ^^^H 

After-treatment,  338 

Crushing,  492                                           ^^^H 

By  fjaplace^s  forceps,  333 

Indications  for,  4 89                                ^^^| 

By  Murphy's  button,  330 

Ligature,  490                                          ^^^^| 

By  suture — 

Thelweil  Thomas's  method,  494            ^^H 

I                             Barker's  method,  329 

Whitehead's  method,  493                      ^^^| 

Halated's  metho<i,  328 

Halated-                                                      ^W 

Choice  of  method,  33S 

Method  of  gastro-jejunostomy,  328              H 
Operation  for  radical  oure  of  hernia,  75         ^M 

IndicatioiiH,  326 

Operation,  3^7 

Hamstring  tendons,  tenotomy  of,  733             ^^^B 

Seqiu'l(i\  338 

Hayes'  bone  bobbin,  245                               ^^^^ 

Von  Hacker  s  and  t'ourFoi^iers  method 

Hepatic  abscess,  operation  for,  350               ^^^| 

of,  336 

Hernia,  radical  cure  of,  53                              ^^^H 

Wolfler*8  and  Kocher's  modilicationa  of, 

Femoral,  79                                                ^^H 

3i7 

UmbiJical,  82                                            ^^M 

CikJtroplication,  339 

Hernia,  strangulated,  S5                               ^^H 

Giwtrostomy — 

Femoral,  35                                              ^^H 

( 'auseit  of  deatb  after,  306 

Inguinal^  44                                               ^^H 

Difficulties  in,  305 

Obturator,  51                                            ^^H 

For    dilatiition     of    strictureii   of    the 

Umbilical,  48                                        ^^B 

ceaophagus,  305 

Hey's  amputation,  717                                  ^^H 

Intlications  for,  296 

Hip-joint,  amputation  at,  578                                ^M 

,                       Operation,  299 

Abbe's  niodificiition  of  Kader'a  method, 

Antero  internal   and    postero-external  ^^B 

^ps,  bi^9                                       ^B 

SOS 

An tero- posterior  flaps,  585                     ^^^H 
Furnoaujc  Jordan's  method,  579             ^^^^ 

All>ert's  method,  302 

^IitrwederM  ?Jietliod,  303 

Ooeration,  584                                  ^^^1 
Lateral  liaps,  588                                     ^^B 

W^itaiera  method,  300 

Ciastrotomy^ 

Methods  of  controlling  haemorrhage  in,        H 

For  dilatation  of  strictures  of  cesopha- 

579                                                             ■ 

gos,  304 

Wyeth'.s  bloodless  method,  58 1                      ■ 

For  hitmorrhaijfe  from  gastric  ulcer,  308 

Hip,    congenital   dislocation   of,   operation         H 
tor,  604                                                                H 

For  removal  of  foreign  bodies  in  the 

cesophagus,  :ioy                                     \ 

Hip,  dislocation  of,  operative  interference         H 

^H                For  removal  of  foreign  bodies  from  the 

in,  603                                                               ■ 

^V                     stomach,  306 

Hip-joint,  excmion  of,  590                               ^^M 

Genu  valgum,  osteotomy  lor,  723 

Anterior  method,  599                               ^^^H 

^^         Glutaeal  aneiu-y.sm,  19,  26 

Causes  of  failure  after,  602                     ^^^H 

^ft        Glutital  artery,  ligature  oi^- 

Condition  of  limb  after,  593                   ^^^H 

^H                Indieulions,  25 

Conditions  of  succciis  in,  594     ^^^^^^^^B 

^H               Operation,  27 

^^^^^^^^H 

^^^^        Burgteal  anatomy,  26 

In  gim*!(hot  injuries,  595           ^^^^^^^^H 
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Hip-joint,  excision  of — 

Posterior  method  of,  596 

Site  of  bone  section  in,  599 
Hip-joint,  gunshot  wounds  of,  595 
Hydatids  of  liver,  treatment  of,  346 
Hydrocele,  radical  cure  0^  464 

Carbolic  acid,  465 

Iodine  injection,  464 

Partial  excision  of  sac,  467 

Operation,  469 
Hydronephrosis,  113 
Hypospadias,  451 

Duplay's  operation  for,  451 

RusselVs  operation  for,  453 
H  y  sterectomy — 

For  uterine  cancer,  561 

For  uterine  myomata,  550 

Partial,  Kelly's  method,  559 

Total,  559 

Iliac  aneurysm,  4,  10,  29 

Imperfectly  developed  rectum,  517 

Imperforate  anus,  517 

Inrantile  paralysis,  excision  and  arthrodesis 

for,  638 
Inguinal  aneurysm,  10,  29 
Inguinal  enterostomy,  227 
Inguinal  hernia,  operations  for  strangulated, 


Inguinal  or  iliac  colotomy,  loi 
Internal  derangements  of  the  knee-joint. 
Internal  iliac  artery,  ligature  of — 

Collateral  circulation,  21 

Indications  for,  19 

Operation,  22 

Surgical  anatomy,  20 
Intestinal  anastomosis,  268 

By  sutures,  269 

Murphy's  button  for,  269 

Senn's  plates  for,  271 
Intestinal  obstruction,  173 

Operation,  174 

Question  of  operative  interference. 

Varieties,  179 

Apertures  and  slits,  180 
Bands,  179 
Gall-stones,  186 
Intussusception,  180 
Volvulus,  185 
Intestinal  sutures — 

Continuous,  228 

Czerny-Lembert,  229 

Halsted's,  229 

Lembert's,  229 
Intestine,  clamps  for,  259 
Intestine,  resection  of — 

For  gangrene,  262 

For  growths,  256 

Indications  for,  256 

Omental  grafting  in,  267 

Operation,  259 
Intestine,  rupture  of,  291 

Instances,  293 

Treatment,  292 
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173 


Intestine,  union  of  divided,  227  (rrrff  aUo 

Enterorraphy) 
Intestines,  operations  on,  173 
Intussusception,  180 

Jbjunostomy,  340 

KiDKET  and  ureter,  operations  on,  113 
Knee,  ankylosis  of,  637 
Knee-joint — 

Amputation  through,  lateral  flapis  632 
Long  anterior  and  short  posterior 
flaps,  633 
Erasion  of,  649 

Causes  of  failure  after,  651 
Operation,  650 

Value  of,  as  compared  with  ex- 
cision, 650 
Excision  of,  634 

After-treatment,  647 

Causes  of  failure  and  death  after, 

648 
For  infantile  paralysis,  63S 
Indications,  634 
Operation,  639 
Internal  derangements  of,  657 
Removal  of  fibro-cartilage  of,  657 
Removal  of  loose  bodies  from,  656 
Kocher — 

Method  of  pylorectomy,  316 
Operation  for  radical  cure  of  hernia,  77 
Kraske's  method  of  excision  of  the  rectum, 
506  (vide  also  Jtectum) 

Laminectomy — 

Causes  of  failure  and  death  after,  752 
For  new  growths,  750 
For  penetrating  wounds,  748 
In  cases  of  injury,  746 
In  inflammatory  disease,  748 
Operation,  750 
Lane's  operation  for  talipes,  710 
Langenbiich's  incision  for  nephrectomy,  152 
Laplace's  forceps,  249,  333 
Lateral  intestinal  anastomosis,  268 
Lateral  lithotomy,  391 
Le  Fort's  modification  of  PirogofPs  ampu- 
tation, 694 
Leg,  amputation  of — 

Lateral  skin  flaps  with  circular  division 

of  the  muscles,  672 
Teale's  method,  674 
Ligature  of   arteries    {vide   the    separate 

Arteries) 
Ligature  for  haemorrhoids,  490 
Lisfranc's  amputation,  717 
Liston's  method  of  amputating  at  the  hip- 
joint,  585 
Litholapaxy  {vide  Lithotrity) 
Lithotomy- 
Lateral,  391 

Enterinjg  the  bladder,  394 
Extracting  the  stone,  397 
Finding  the  stone,  392 
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Lithotomy,  lateral — 

^Passing  the  staff,  392 
Preparatory  treatment,  392 

Median,  406 

Supra-pubic — 

Indications,  399 
Operation,  4€X) 

Vaginal,  424 
Lithotrity,  409 

After-treatment,  419 

Choice  of  operation,  409 

Complications,  420 

Detection  of  last  fragment,  418 

In  male  children,  421 

In  the  female,  423 

Old  and  new  operations  contrasted,  419 

Operation,  413 

Perinseal  method,  421 
Liver,  abscess  of,  operation  for,  350 
Liver  and  biliary  tracts,  operations  on,  346 
Liver,  hydatids  of— 

Electrolysis  for,  349 

Enucleation  of,  349 

Incision  for,  348 

Puncture  for,  346 
Liver,  removal    of   portions  of,  for    new 

growths,  351 
Loose  bodies  in  knee-joint,  removal  of,  656 
Loreta's  method  of  dilating  the  pylorus,  310 
Lumbar  nephrectomy,  147 
Lumbar  or  posterior  colotomy,  93 
Lumbar  puncture,  752 

Madeluno's  modification  of  colotomy,  107 
Macewen's  operation  for  radical   cure  of 

hernia,  64 
Macewen's  osteotomy,  725 
Male  children — 

Treatment  of  vesical  calculus  in,  421 
Marwedel's  method  of  gastrostomy,  303 
Maunsell's  method  of  enterorraphy,  233 
Maydl's  operation  for  ectopia  vesicae,  451 
Mayo  Robson's  bone  bobbin,  241 
Median  lithotomy,  406 
Mesenteric  vessels,  thrombosis  of,  187 
McBumey's  operation  for  radical  cure  of 

hernia,  78 
Mickulicz's  operation  of  tarsectomy,  706 
Murphy's  button  for  enterorraphy,  etc.,  236 

Contraction  after  use  of,  238 

For  gastro-jejunostomjr,  330 

For  lateral  anastomosis,  269 

In  excision  of  the  rectum,  513 

Kinking  and  strangulation  from  weight 
of,  240 

Objections  to,  238 

Obstruction  due  to,  240 

Peritonitis  due  to  sloughing  over,  239 

Sloughing  at  line  of  junction,  239 
Murphy's  drainage-tube  button,  357 
Myomatous  uterus,  removal  of,  550 

Nelaton's  operation,  227 
Nephrectomy,  140 


Nephrectomy — 

Abdominal,  152 

Causes  of  death  after,  157 

Choice  between  lumbar  and  abdominal 
156 

Combined  lumbar  and  abdominal,  155 

Indications,  140 

Langenbuch's  incision,  152 

Lumbar  operation,  147 

Partial,  158 

Results  of,  162 

Thornton's  method,  134 
Nephro-lithotomy,  114 

Abdominal,  134 

After-treatment,  128 

Causes  of  death  after,  131 

Conditions  simulating  renal  calculus, 
118 

Difficulties  in,  128 

For  suppression  of  urine,  137 

Indications,  114 

Operation,  123 

Question  of  nephrectomy  daring,  130 
Nephrorraphy,  162 

Indications,  162 

Operation,  165 
Nephrotomy,  113 

Indications,  113 

Operation,  114 
j   Nerve  grafting,  738 
I  Nerve  stretching,  739 
;  Nerve  suture,  735 
'  Aids  in  difficult  cases,  737 

Amount  of  nerve  tissue  which  may  be 
removed,  737 
I  Causes  of  failure,  737 

Period  required  for  repair,  739 

Primary,  735 

Secondary,  735 

'   Obtubator  hernia,  operation  for  strangu- 
lated, 51 
(Esophagus,  dilatation  of  strictures  of,  304, 

305 
Ogston's  osteotomy,  726 
Omental  grafting,  267 
Orchidopexy,  483 
Os  calcis,  excision  of — 
Operation,  705 
Practical  remarks,  704 
Osteomalacia,  removal  of  uterine  append- 
ages for,  543 
Osteotomy,  722 
I  Causes  of  death  and  failure  after,  729 

I  Cuneiform — 

'  Of  femur,  729 

I  Of  tibia,  728 

For  ankylosis  of  hip — 
Adams'  operation,  722 
Grant's  operation,  723 
For  genu  valgum — 

Of  shaft  of  femur,  723 
Macewen's,  725 
Ogston's,  726 
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Osteotomy — 

Of  the  tibia,  727 
Ovariotomy,  526 

Accidents  during,  537 

After-treatment,  538 

Date  of  operation,  526 

Drainage,  534 

Emptying  the  cyst,  529 

Encapuled  ovarian  cysts,  535 

Incision  for,  528 

Intra- ligamentous  cysts,  535 

Operation,  528 

Pedicle,  treatment  of,  532 

Preparation  of  patient,  527 

Treatment  of  adhesions,  530 
Ovary,  operations  on,  526 

Pancreas,  operations  on,  370 

Acute  pancreatitis,  373 

Pancreatic  cysts,  treatment  of,  370 
Parker's  syndesmotomy,  731 
Partial  nephrectomy,  158 
Patella,  wiring  fractures  of,  652 

Causes  of  failure,  656 

Difficulties  in,  655 

Operation,  653 
Paul's  decalcified  bone  tube,  246 
Paul's  method  of  colectomy,  257 
I'aul's  truss-pad  for  excision  of  the  rectum, 

512 
Penis,  amputation  of,  459 

Circular  method,  461 

Flap  method,  461 

Galvanic  cautery  for,  459 
I'erforated  duodenal  ulcer,  210 
I'erforated  gastric  ulcer,  203  (vide  Gastric 

Ulcer) 
Perforated  typhoid  ulcer,  211 
I^erinaeal  excision  of  the  rectum,  502 
Perinaeal  lithotrity,  42 1 
Perinceum,  treatment  of  ruptured,  521 
Peritonitis,  aMominal  section  for  septic,  213 

Tubercular,  219 
Peronceal  artery,  ligature  of,  671 
I'eronau  tendons,  division  of,  733 
I'helps'  operation  for  talipes,  709 
IMles  {viae  HwmorrhoidH) 
PirogotTs  amputation  of  foot,  691 
I*lantar  fascia,  division  of,  731 
Popliteal  artery,  ligature  of,  660 
l*orro's  operation,  573 
I'osterior  tibial  artery,  ligature  of,  663 

Indications,  663 

Operation — 

In  middle  of  leg,  667 
In  lower  third  of  leg,  667 
At  the  inner  ankle,  668 
l^^lapse  of  the  rectum,  treatment  of,  496 
1  Prostatectomy,  388 

Choice  of  operation,  389 

Oi>enition,  390 
Puncture  of  the  bladder,  431 
Pylorectomv,  314 

With  clirect  suture  of  dividetl  ends,  32 1 


Pylorectomy — 

Combined    with    gastro  •  enterostomy, 

321 
Eocher's  method  of,  316 
With  union  of  divided  ends  by  bobbins, 

&c.,  325 

■  Pyloroplasty,  312 

>   Pylorus,  digital  dilatation  ol^  310 

■  Pyonephrosis,  113 

'  Radical  cure  of  hernia,  53 
Best  form  of  suture,  59 
Choice  of  operation,  61 
Indications  for,  60 
I  Justifiability  of,  54 

I  Methods — 

Ball's,  70 
Banks',  71 
Barker's,  72 
Bassini's,  63 
Bennett's,  73 
Bishop's,  74 
Halsted's,  75 
Kocher,  77 
Macewen's,  64 
McBumey,  78 
Need  of  wearing  a  truss  after,  57 
Of  femoral  hernia,  79 
Of  umbilical  hernia,  82 
Operation,  61 
Permanence  of  cure,  54 
Radical  cure  of  hydrocele,  464 
Rectum,  excision  of,  498 
Abdominal  method,  515 
Abdomino-perinaeal  method,  515 
After-treatment,  516 
Amoimt  of  comfort  afforded  by,  500 
Causes  of  trouble  and  failure  aiter,  516 
Duration  of  life  after,  499 
Indications,  498 
Kraske's  operation,  506 
Management  of  defsecation  after,  514 
Morttdity,  499 
Murphy's  button  for,  513 
Operation,  501 
Paul's  truss  pad  for,  512 

Tube  in,  512 
Perinseal  method,  502 
Preliminary  treatment,  501 
Question  of  partial  removal,  505 
Question  of  preliminary  colotomy,  501 
Treatment  of  the  endd  of  the  &>wel, 

5" 
Treatment  of  the  peritonseal   wound, 

511 
Vaginal  method,  514 
Rectum,  imperfectly  developed,  517 
Rectum,  prolapse  of^  496 
Acid  for,  496 
Cautery  for,  496 
Excision  of,  497 
Indications,  496 
Relapsing  appendicitis,  200 
Renal  calculus,  118 
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Kenal  calculus — 
^       Conditions  simulating,  1 18 

Operation  for,  123 
Resection  of  intestine,  256 

Clamps  for,  259 

For  gangrene,  262 

For  growths,  256 

Indications,  256 

Omental  grafting  in,  267 

Operation,  259 
Kight  inguinal  colotomy,  11 1 
Roux's  amputation,  690 
Ruptured  bladder,  429 
Ruptured  intestine,  291 
Ruptured  perinseum,  521 
Ruptured  urethra,  435 
Russell's  operation  for  hypospadias,  453 

Sacro-iliac  disease,  arthrectomy  for,  577 
Sciatic  aneurysm,  19 
Sciatic  artery,  ligature  of,  29 
Semilunar  fibro-cartilage,  removal  of,  657 
Senns  decalcified  bone  plates,  271,  274 
Septic  peritonitis,  abdominal  section  for,  213 
Seauestrotomy,  676 

S^llot's  modification  of  Pirogoffs  ampu- 
tation, 694 
Simple  ^ctures,  operative  treatment  of,  682 
Skey's  amputation,  717 
Small  intestine,  drainage  of,  222 
Spina  bifida,  treatment  of,  742 

Causes  of  failure  of,  745 

Excision,  743 

Indications,  742 

Injection  with  Morton's  fluid,  742 

Simple  tapping,  743 
Spinal  ansesthesia,  752 
Spinal  theca,  tapping,  752 
Spine,  operations  on,  746  (vide  Laminec- 
tomy) 
Spleen,  excision  of,  342 

Causes  of  death,  345 

Indications,  342 

Operation,  344 
Stab,  in  mid  thigh,  treatment  of,  616 
Stemo-mastoid,  division  of,  734 
Stokes's  amputation,  627 
Strai^lated  hernia,  33 

nidications  for  operation,  ^^ 

Operation — 

In  femoral  hernia,  35 
In  inguinal  hernia,  44 
In  obturator  hernia,  51 
In  umbilical  hernia,  49 
Strictures  of  oesophagus,  dilatation  of,  304, 

305 
Strictures  of  the  ureter,  170 
Stricture-retention,  choice  of  operation  for, 

442 
Sub-astragaloid  amputation,  695 
Sub-phrenic  abscess,  209 
Superficial  femoral  artery,  ligature  of— 
In  Huntei's  canal,  6*16 
In  Scarpa's  triangle,  612 


Suppression  of  urine,  nephro-lithotomy  for, 

137 
Suppurative  peritonitis  in  appendicitis,  199 
Supra-pubic  lithotomy,  399 
Supra- vaginal  hysterectomy — 

Extra  -  peritomeal    treatment    of   the 

stump,  552 
Intra-abdominal  method,  555 
Syme's  amputation,  688 
Syme's  external  urethrotomy,  437 
Syndesmotomy,  731 

Talipes,  astragal ectomy  for,  711 

Cuneiform  tarsectomy  for,  711 

Lane's  operation  for,  710 

Phelps'  operation  for,  709 

Removal  of  tarsal  bones  for,  708 
Tapping  the  spinal  theca,  752 
Tarsal  bones,  removal  of  for  talipei|  708 
Tarsectomy — 

Mickulicz's  operation,  706 

Watson's  operation,  707 
Tarsus,  excision  of  bones  and  joints  of,  702 
Temporary  compression  of  the  aorta,  32 
Tendo-Achillis,  tenotomy  of,  732 
Tenotomy,  730 

Causes  of  fsulure  after,  734 

Of  hamstrings,  733 

Of  the  peronaei,  733 

Of  the  stemo-mastoid,  734 

Of  tendo-Achillis,  732 

Of  the  tibialis  anticus,  730 

Of  the  tibialis  posticus,  731 
Thelwell   Thomas's  operation  for  haemor- 
rhoids, 494 
Thigh,  amputation  through,  619 

Circular  method,  623 

Lateral  flaps,  624 

Mixed  antero  posterior  flaps  and  cir- 
cular division  of  the  muscles,  620 

Practical  points,  619 

Rectangular  flaps,  624 

Transfixion  flaps,  622 
Thornton's  method  of  nephrectomy,  134 
Thrombosis  of  mesenteric  vessels,  187 
Tibialis  anticus  tendon,  division  of,  730 
Tibialis  posticus  tendon,  division  of,  731 
Tibia,  osteotomy  of,  727 
Toes,  amputation  of,  720 
Transverse  colon,  artificial  anus  in,  112 
Tripier's  amputation,  715 
Tubercular  disease    of  bladder,  operative 

treatment  of,  385 
Tubercular  peritonitis,  abdominal  section 

for,  219 
Typhoid  ulcer,  perforation  of,  211 

Ulceration    of   the    femoral    artery    by 

growths,  610 
Umbilical  hernia — 

Operation  for  strangulated,  49 
Radical  cure  of,  82 
Union  of  divided  or  injured  intestine,  227 
(vide  also  Enterorraphy) 
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Ureter — 

Calculus  of,  167 

Injuries  of,  170 

Operations  on,  167 

Stricture  of,  170 

Valvular  obstruction  of,  169 
Uretlira,  rupture  of,  435 
Urethrotomy— 

Cock's  operation,  440 

External— 

Syme's  method,  437 
Wheelhouse's  method,  437 

Internal,  443 
Uterine  appendages,  removal  of,  539 

Conservative  surgery,  547 

Drainage  after,  546 

Enucleation  of  appendages,  545 

Hsemorrhage,  546 

Indications  for,  539 

Operation,  543 

Removal  of  diseased  parts,  545 

Treatment   of   tube  when   distended, 
546 
Uterine  myomata — 

Hysterectomy  for,  559 

Removal  of,  550 

Supra-vaginal  hysterectomy  for,  552 
Uterus,  cancer  of,  opexations  for,  561 
Uterus,  operations  on,  550 
Ununited  fracture  of  femur,  630 

Vaginal  hysterectomy,  561 
After-treatment,  570 
Closure  of  vault  of  vagina,  568 


Vaginal  hysterectomy — 

Management  of  the  broad  ligaments,  564 
Opening  Douglas's  pouch,  564 
Operation,  563 
Preliminary  treatment,  563 
Separation  of  bladder,  563     • 

Vaginal  method  of  excision  of  the  rectum, 

514 
Valvular  obstruction  of  the  ureter,  167 
Varicocele — 

Excision,  472 

Indications,  472 

Recurrence,  476 

Risks  and  causes  of  failure,  475 
Varicose  veins,  excision  of,  684 
Vasectomy,  486 

Vegetable  plates  for  enterorraphy,  249 
Vesical  calculus  {yide  Bladder)  * 
Vesical  growths  (vids  Bladder) 
Volvulus,  185 

Von  Hacker's  and  Courvoisier's  method  i»f 
gastro-jejunostomy,  336 

Watson's — 

Modification  of  Pirogoffs  amputation, 

694 
Operation  of  tarsectomy,  707 
Wheelhouse's  external  urethrotomy,  437 
Whitehead's  operation  for  hsemorrboid^  493 
Wiring  fractures  of  the  patella,  652 
WitzePs  method  of  gastrostomy,  300 
Wood's  operation  for  ectopia  vesicsp,  448 
Wyeth's  bloodless  method  of  amputation  at 
the  hip-joint,  581 
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